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This  bibliography  consists  of  148  unclassified  and 
unlimited  reports  on  Pressure  Vessels.  These  references 
were  selected  from  entries  processed  into  the  Defense 
Documentation  Center's  data  bank  during  the  period  of 
January  1953  through  December  1972.  This  bibliography 
supersedes  AD-702  600,  DDC-TAS-70-22-1 ,  dated  March  1970. 
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unclassified 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /Z0M07 
AD-29S  R2R 

AEROJET-GENERAL  CORP  AZUSa  CALIF 

STUDY  OF  THE  EFFECTS  OF  THICKNESS  ON  THE  PROPERTIES 
OF  LAMINATED  FOR  underwater  PRESSURE  vessels.  C U ) 

JAN  63  IV  SAUNDERS. R. D. (SMlTHiR.L* I 

REPT.  NO.  0623  01  3 
CONTRACTS  N0BSB6R06 


UNCLASSIFIED  REPORT 


DESCRIPTORS:  ♦LAMINATES,  ^PRESSURE  VESSELS, 

MECHANICAL  PROPERTIES,  PHYSICAL  PROPERTIES, 
REINFORCING  MATERIALS ,  TEMPERATURE,  THERMAL 

thickness,  underwater 


heat, 

PLASTICS, 

STRESSES, 

CU ) 


CONTINUING  RESEARCH  on  THE  STUDY  OF  THE  EFFECTS  OF  ThICKnESS 
ON  THE  MECHANICAL  AND  PHYSICAL  PROPERTIES  OF 
FIBER-REINFORCED  PLASTIC  LAMINATES  FOR  CREEP  SUBMERSIBLE 
EXTERNAL  PRESSURE  VESSELS. 


1 


UNCLASSIFIED 


/ZQm07 


UNCLASSIFIED 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZQMQ7 
AD-MOZ  636 

AVCO  LYCOMING  OIV  STRATFORD  CONN 

HETASTABLE  AUSTENITIC  FORMING  OF  HIGH  STRENGTH 
PRESSURE  VESSELS.  (U) 

DESCRIPTIVE  NOTES  SEMIANNUAL  INTERIM  TECHNICAL  PROGRESS 
REPT.  NO.  2,  1  SEP  62-30  MAR  63, 

APR  63  IV  RAYMER.J.M.I 

CONTRACT?  AF33  6S7  7955 

UNCLASSIFIED  REPORT 


DESCRIPTORS!  *ROCKET  CASES,  *PRESSURE  VESSELS  , 

•STEEL,  STAINLESS  STEEL,  TOOL  STEEL,  HOT 
WORKING,  AUSUNITE,  HYDROSTATIC  PRESSURE,  TESTS, 
MECHANICAL  PROPERTIES,  MATERIALS,  MATERIAL 
FORMING,  METAL  SPINNING.  IU) 

IDENTIFIERS;  H-1I  STEEL,  AM355  STAINLESS 
STEEL,  18NIC0M0  (330)  STEEL.  <U) 

THREE  SELECTED  ALLOYS  5  TYPE  H-il  TOOL  STEEL » 

AM  355  SEMIAUSTLNITIC  STAINLESS  STEEL,  AND 
1 8N I  COMO  (300)  MARAGING  STEEL,  WERE 
FABRICATED  INTO  BIAXIAL  PRESSURE  VESSEL  TEST 
SPECIMENS.  FOR  THE  FABRICATION  OF  THE  BIAXIAL 
PRESSURE  VESSEL  TEST  SPECIMENS,  DESIGNED  EXPERIMENTS 
WERE  UTILIZED  TO  EVALUATE  A  VARIETY  OF  PROCESSING  AnD 
HEAT  TREAT  VARIABLES.  THE  FABRICATED  PRES  SURE 
VESSELS  (I.E.  TUBES)  WERE  TESTED  TO  FAILURE  IN  A 
HYDROSTATIC  TEST  FACILITY  AND  EVALUATED  FOR  SELECTION 
OF  AN  OPTIMUM  MATERIAL  AND  ASSOCIATED  FABRICATION 
PROCESS  FOR  A  HIGH  PERFORMANCE,  INTEGRAL  ROCKET  MOTOR 
CASE.  BASED  ON  THESE  STUDIES  THE  18NIC0M0 
(300)  MARAGING  STEEL  AND  a  SPECIFIC  PROCESSING 
SCHEDULE  WERE  SELECTED  FOR'  PHASE  II  AND  III 
EVALUATION.  AN  INTERMEDIATE  SIZE  CYLINDRICAL  TEST 
SPECIMEN  AND  AN  INTEGRAL  SUBSCALE  ROCKET  MOTOR  CASE 
WERE  DESIGNED  FOR  PHASE  II  INVESTIGATION  OF 
OPTIMIZED  FABRICATION  TECHNIQUES  FOR  THE  MANUFACTURE 
OF  AN  INTEGRAL  MOTOR  CASE  FROM  18NIC0M0 
(300)  MATERIAL.  (AUTHOR)  <U) 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZQM07 
AD-R03  122 

VERMONT  UN  1 V  BURLINGTON 

ON  THE  STRENGTH  DEGRADATION  OF  FILAMENT  WOUND 
PRESSURE  VESSELS  SUBJECTED  TO  A  HISTORY  OF  LOADING, 

(U) 

APR  63  9P  OUTWATER, JOHN  O.lSElBERT, 

WILLARD  J.J 
REPT.  NO.  TM196 
CONTRACT!  NONR32I9QI 
PROJ:  62R0S  1 9 A 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  *PRESSURE  VESSELS.  DEGRADATION, 

LOADING  (MECHANICS),  FIBERS,  STRESSES,  T, 

mathematical  analysis,  equations,  tests, 

MATHEMATICAL  prediction,  filament  wound 

CONSTRUCTION.  (U) 

IF  IT  IS  ASSUMED  THAT  THE  RATE  OF  GROWTH  OF  A 
GRIFFITH  CRACK  THAT  CONTROLS  THE  STRENGTH  OF  A 

fiber  is  proportional  to  a  power  of  the  stress  on 

THAT  FIBER  W£  CAN  PREDICT  THAT  THE  ULTIMATE  STRENGTH 
OF  A  FILAMENT  WOUND  PRESSURE  VESSEL  DECREASES 
LINEARLY  WITH  THE  TIME  AT  A  GIVEN  LOAD  AND  ALSO  THAT 
THE  TIME  TO  FAILURE  WHEN  THE  VESSEL  IS  HELD  AT  A 
GIVEN  LOAD  WILL  INCREASE  LOGARITHMICALLY.  BOTH 
THESE  OBSERVATIONS  ARE  CONFIRMED  EXPERIMENTALLY  AND 
FORM  THE  BASIS  FOR  A  SIMPLE  METHOD  OF  PREDICTING  THE 
LIFE  OF  A  VES  SEL  AT  ONE  LOAD  AFTER  IT  HAS  BEEN  HELD 
FOR  A  GIVEN  TIME  aT  ANOTHER*  (AUTHOR)  (U) 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /Z0M07 
AD-R03  H59 

AROE-PORTlANO  INC  PARAMU5  N  J 

CRYOGENIC  STRETCH-FORMING  of  SOLID-PROPELLANT  rocket 
CASES,  ( u ) 

descriptive  notes  quarterly  technical  rept.  no.  3,  l  DEC 

6 2  1  MAR  63, 

JAN  63  1 6  P  CLAFFY, GEORGE  ( 

CONTRACTS  DA30  0690RD3501 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  ‘ROCKET  CASES.  ‘STRETCH  FORM  ING» 

•PRESSURE  VESSELS,  »MANUp A C TUR 1 NG  METHODS,  COLD 
WORKING,  CYLIDRICAL  BODIES,  CONFIGURATION, 

WELDS,  HYDROFORMING  (MECHANICAL),  HIGH  PRES 

sure  research,  industrial  equipment,  program  ming, 

DE5IGN,  ANALYSIS.  (U) 

FIVE  vessel  configurations  (total  of  ten 

VESSELS)  WERE  CKYOGEN I c ALLY  STRETCHED  PRIOR  TO  THE 
OCCUR  RENCE  OF  A  BREAKDOWN  IN  THE  STRENGTH  FACILITY. 

TWO  OF  the  configurations  incorporated  dog-bone 

COMPONENTS  AND  WERE  STRETCHED  AS  PaRT  OF  THE  PROGRAM 
TO  DEVELOP  THE  ELLIPTICAL  HEAD.  A  SIMPLE  VESSEL 
INCORPORATING  A  THRUST  SKiRT,  AND  TWO  CONFIGURATIONS 
FOR  PRODUCING  H I GH-STRENGTH  OOMES,  WERE  ALSO 
STRETCHED,  TESTING  WAS  INTERRUPTED  DUE  TO  A  GROSS 
FAILURE  OF  THE  CRYOGENIC  PUMP  OF  THE  STRETCH 
FACILITY.  THE  COMPUTER  PROGRAM,  FOR  ANALYTICALLY 
DETERMINING  THE  FINAL  SHAPE  TO  BE  ACHIEVED  BY 
CRYOGENJCALLY  STRETCHING  a  GIVEN  PRE  FORM  VESSEL,  WaS 
CHECKED  AGAINST  ACTUAL  DaTA  FROM  A  STRETCHED  VESSEL, 

THE  RESULTS  INDICATE  THAT  THE  PLASTICITY  EQUATIONS 
AND  THE  computer  PRO  GRAM  are  capable  OF  PREDICTING 
THE  STRETCHED  SHAPE  WITH  *  HIGH  DEGREE  OF  ACCURACY, 

THE  FIRST  SIMPLE,  FULL-SjZE  VESSEL  WAS  ASSEMBLED 
DURING  THIS  REPORT  PERIOD  AND  REJECTED  FOR  BAD  WELDS. 
THE  PROBLEM  PROVED  To  BE  ONE  OF  DIMENSIONAL  TOL 
ERANCE  ON  THE  HEAD  DIAMETER*  (AUTHOR)  (U) 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO*  /ZQM07 
hD-HOH  182 

REPUBLIC  AVIATION  COR?  MINEOLA  N  Y 

EVALUATION  OF  HIGH-STRENBTH  lightweight  lami  nated 
PRESSURE  VESSELS  OF  LAP-JOINT  CONSTRUCTION#  (U) 

descriptive  note:  quarterly  progress  REPORT  no.  Ht  1 

OCT  TO  31  DEC  62 

JAN  63  20P  CITRIN.G.J 

CONTRACT:  DA30  0690R03<jH0 

PROJ:  59332008 

MONITOR:  TR766  233 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  -pressure  VESSELS.  -ROCKET  CASES, 

•BONDED  JOINTS,  JOINTS,  BQnDINGj  COBALT  ALLOYS, 
MOLYBDENUM  ALLOYS,  SHEETS,  PROCESSING,  SPECI 

fications,  rings,  production,  rupture,  Tests, 

TENSILE  PROPERTIES,  STEEL*  THICKNESS,  BRAZING, 
A'ELDING,  HYDROSTATIC  PRESSURE,  HEAT  TREATMENT, 
METAL  JOINTS,  AGING  ( MATER  I AL5  )  *  VH I GH  TEMPERA 
TURE  RESEARCH,  DESIGN,  FRACTURE  (MECHANICS), 
METALLURGY,  LAMINATES,  ADHESIVES,  NICKEL 
ALLOYS# 

IDENTIFIERS:  LAP-JOINT  CONSTRUCTION. 


(U) 

(U) 


THE  PRODUCTION  SHEET  METAL  MATERIAL  WAS  EVALUATED 
AGAINST  SPECIFICATION  REQUIREMENTS.  RINGS  WERE 
FABRICATED  OF  THE  0.021-IN.  THICK  MAR-AGING  STEEL 
MATERIAL  FOR  THE  FIRST  3  PRESSURE  VESSELS.  THE 
FIRST  PRESSURE  VESSEL  WA$  ASSEMBLED  AND  TESTED 
successfully  PRODUCING  A  BURST  STRENGTH  7.9* 
GREATER  than  THAT  INDICATED  by  uniaxial  tensile- 
OF  the  PARENT  SHEEl *  (AUTHOR) 


tests 
( u ) 


5 


unclassified _  ,  /zq mo? 


unclassified 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZQMQ7 


A0-H06  622 

PICATlNNY  ARSENAL  DOVER  N  J  FELTMaN  RESEARCH  LABS 


THE  DEPENDENCE  OF  DYNAMIC  STRENGTH  OF  CYLINDRICAL 
PRESSURE  VESSELS  ON  GEOMETRICAL  PARAMETERS,  (U) 


MAY 

63  1  DP 

MACKENZIE  , A .  J  DALRYMPLE  ,  E 

• 

REPT.  NO. 

PA-TM-1206 

prqj:  da 

-S02-Q5-Q21 

UNCLASSIFIED  REPORT 

DESCRIPTORS:  ‘PRESSURE  VESSELS,  ‘CYLINDRICAL 

BODIES,  CONTAINERS,  PRESSURE,  RUPTURE,  GEO 
METRIC  FORMS,  DESIGN,  EXPERIMENTAL  DATA,  THEORY, 

CHARGES  (EXPLOSIVE).  (U) 

EXPERIMENTAL  INFORMATION  WAS  OBTAINED  BY  DET 
ONATING  SPHERES  OF  CR  EXPLOSIVE  CENTRALLY  LO  CATED 
IN  CYLINDRICAL  CONTAINERS.  SLIGHTLY  DIF  FERENT 
RESULTS  WOULD  BE  EXPECTED  FOR  OTHER  EXPLOSIVES. 

END  CAPPING  WAS  ACCOMPLISHED  BY  PLACING  THE  PIPE 
IN  A  VERTICAL  POSITION,  STANDING  ON  A  STEEL  PLATE. 
ANOTHER  THICK  STEEL  PLATE  WAS  PLACED,  OVER  THE  OPEN 
TOP  END  OF  THE  CYL  INDER  and  the  ASSEMBLY  WAS  LOADED 
DOWN  WITH  ABOUT  500  LBS  OF  LEAD.  WITH  THIS  SYSTEM, 

explosive  spheres  of  different  masses  were  detonated 

INSIDE  THE  CYLINDERS  TO  DETERMINE  THE  MAXIMUM  AMOUNT 
OF  EXPLOSIVE  THAT  COULD  BE  CONTAINED  WITHOUT  RUPTURE, 
■INSIDE  VARIOUS  CYLINDERS,  ONLY  ONE  SHOT  WAS  FIRED 
IN  EACH  CYLINDER.  THE  TECHNIQUES  OF  END  CAPPING  IN 
THIS  EXPERIMENT  IS  NOT  CR I T I  CAL  IF  THE  CYLINDERS 
HAVE  A  LENGTH  OF  5  OR  4  YlMES  THE  INSIDE  DIAMETER. 

THE  SIDE  WALL  OF  THE  CYLINDER  RECEIVES  THE  FIRST 
IMPULSE  BEFORE  THE  END  PLATES  EXPERIENCE  ANY 
DISTURBANCE.  HIGH-SPEED  PHOTOGRAPHS  WERE  TAKEN  OF 
an  ex  PaNdING  ALUMINUM  Pipe  LOADED  WITH  I2  GMS  OF  EX 
PLOSIVE.  THE  OUTSIDE  DIAMETER  WAS  3  INCHES  AND  THE 
wall  thickness  1/R  inch,  the  EXPANSION  took  place 
IN  ABOUT  50  MiCROSEC.  (AUTHOR)  IU) 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO*  /ZQM07 
I  AD-407  432 

|  WATERTOWN  ARSENAL  LASS  MASS 

I 

j  TRANSITIONAL  BEHAVIOR  of  HI6H-STRENGTH  steel 

PRESSURE  VESSELS,  (U) 

HAY  63  30P  INGRAHAM, JOHN  M.l 

PROJ5  1  HU  2440IA111 
monitor:  wal  TRilO  9  1 

'  UNCLASSIFIED  REPORT 

supplementary  note:  Report  on  materials  for  solid 
propellant  rocket  motors, 

descriptors:  *pressure  vessels,  *steel,  den 

SITY,  BRITTLENESS,  TOUGHNESS »  TENSILE  PROPER 
TIES,  MICROSTRUCTURE,  LOW-TEMPERATURE  RESEARCH, 

HARDNESS,  CHROMIUM  ALLOYS,  MOLYBDENUM  ALLOYS, 

TRANSITION  TEMPERATURE,  IMPACT  SHOCK,  THICKNESS, 

TESTS,  FRACTOGRAPHY,  SPHERES,  HYDROSTATIC  PRES 
SURE,  FRACTURE  {MECHANICS).  (U) 

IDENTIFIERS:  STRENGTH  TO  WEIGHT  RATIO,  AISI  4340, 

VISCOJET  1000  STEEL,  <U) 

PRESSURE  VESSELS  OF  NEARLY  SPHERICAL  GEOMETRY  WERE 

hydrostatically  tested  TO  failure  at  various 
temperatures  to  determine  the  fractur.e  transi  tional 

BEHAVIOR  OF  THE  MATERIALS.  A  COMPARISON  OF  THE 
FRACTURE  SURFACE  MARKINGS  WAS  MADE  WITH  THOSE  OF 
TENSILE  TEST  SPECIMENS  FRACTURED  AT  SIMILAR  TEST 
TEMPERATURES.  NOTCH  STRENGTH  TO  TENSILE  STRENGTH 
RATIOS  WERE  DETERMINED  USING  BOTH  ROUND  AND  FLAT 
TENSILE  SPECIMENS  FROM  THE  SAME  ALLOYS,  IT  WAS 
CONCLUDED  THAT  THE  FRACTURE  TRANSITIONAL  BEHAVIOR,  IN 
PRESSURE  VESSELS  FAB  RICATED  FROM  HIGH-STRENGTH  Hll 
STEEL  AND  LOWER  STRENGTH  A I S I  4340  STEEL*  COULD  BE 
PREDICTED  WITH  REASONABLE  CERTAINTY  FROM  FRACTURE  , 
SURFACE  EVAL  UaTIQNS  OF  TENSILE  SPECIMENS  OF  THE  TYPE 
!*'  USEO  TO  DETERMINE  THE  NOTCH  STRENGTH  TO  TENSILE 

STRENGTH  RATIOS.  (AUTHOR)  (U) 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /Z0MQ7 
AD-408  278 

republic  aviation  corp  farmingdale  N  Y 
EVALUATION  OF  high-strength  lightweight  laminated 

PRESSURE  VESSELS  OF  LAP-JOINT  CONSTRUCTION,  (U) 

DESCRIPTIVE  NOTE !  QUARTERLY  PROGRESS  REFT.  NO.  5,  1  jAN- 
31  MAR  63, 

APR  63  S7P  CITRJN.G.  I 

MONITOR:  WAL  REPT.  NO.  TR766  234 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE: 

DESCRIPTORS:  (^PRESSURE  VESSELS,  MATERIALS),  STEEL, 

LAMINATES,  BONDING,  BRAZING,  ADHESIVES,  CERAMIC 
MATERIALS,  SHEETS,  CYLINDRICAL  BODIES,  WELDING,  ROCKET 
CASES,  BONDED  JOINTS,  WELDS,  MANUFACTURING  METHODS  (U) 
IDENTIFIERS;  MAR-AGING  STEEL,  INCO  250  KSI  NlCQMQ, 

1 NCO  300  KSI  NICOMO,  LAP-JOINT  CONSTRUCTION,  1963  (U) 

FIVE  PRESSURE  VESSELS  WERE  ASSEMBLED  AND  TESTED  TO 
•FAILURE.  THEY  WERE  FABRICATED  OF  THREE  NOMINAL 
THICKNESSES  OF  MATERIAL,  Q.02S-,  Q.Q4Q-,  AND  0. 064- 
IN. -THICK  MAR-AGING  STEEL.  AN  ANALYSIS  OF  THE 
RESULTS  Of  THESE  TESTS  INDICATED  THE  FEASIBILITY  OF 
THE  LIGHTWEIGHT  LAMINATED  PRESSURE  VESSELS  OF  LAP- 
JOINT  DESIGN  AND  SHOWED  THE  DIFFICULTY  OF 
DEMONSTRATING  A  REPRODUCIBLE  CONFIDENCE  LEVEL  WITH 
REUSABLE  HEADER  CLOSURES  THAT  HAD  SUSTAINED  SOME 
DEFORMATION  DURING  HYDROSTATIC  TESTS  TO  HIGH-ENERGY 
LEVELS.  (AUTHOR)  (U) 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /Z0M07 
AD-H12  933 

BOEING  SCIENTIFIC  RESEARCH  LABS  SEATTLE  W  ASH 

A  LINEARIZED  ANALYSIS  OF  THE  PRESSURE  WAVES  IN  A  TANK 
UNDERGOING  AN  ACCELERATION.  (U) 

UUL  63  9P  EHLERS.F. EDWARD  } 

REPT.  NO.  MATHEMATICAL  NOTE  NO.  308 

UNCLASSIFIED  REPORT 

supplementary  note:  also  available  from  THE  author, 

DESCRIPTORS:  ( *PRESSURE  VESSELS.  FLUID  FLOW). 

'{•TANKS  (CONTAINERS).  ANALYSIS).  ACCELERATION, 

EQUATIONS,  ROCKET  MOTOR  NOZZLES,  PRESSURE, 

TIME,  FUNCTIONS,  SOUND,  VELOCITY, 

IDENTIFIERS:  1963. 

THE  RAPID  ACCELERATION  EXPERIENCED  BY  A  ROCKET  WITH 
A  HIGH  THRUST  TO  WEIGHT  RaTIO  INFLUENCES  THE  RATE  Of 
FLOW  THROUGH  THE  NOZZLE,  THEREBY  ALTERING  THE  THRUST. 

to  obtain  some  insight  into  the  effects  of 
acceleration  on  FLUID  FLOWS.  the  linearized 
equations  for  the  one-dimensional  flow  in  a  closed 
tank  are  solved  FOR  ThE  acceleration  PRESCRIBED  AS  a 
KNOWN  FUNCTION  OF  TIME,  THE  WAVE  PATTERN  IS 
DESCRIBED  IN  DETAIL  FOR  ThE  FLOW  INDUCED  BY  AN 
INSTANTANEOUS  CON  STANT  ACCELERATION  BEGINNING  AT 
TIME.  (AUTHOR)  (U) 


(U) 

(U) 


UNCLASSIFIED 

DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZQM07 
AD-^19  356 

ARMY  MATERIALS  RESEARCH  AGENCY  WATERTOWN  MASS 
ANALYTICAL  STUDY  FOR  A  HYDRODYNAMIC  TEST  SYSTEM, 

(U) 

SEP  63  2SP  SEMPLE, CHARLES  W.J 

PROJ5  1C5R27180367 
monitor:  amRa  TR63  12 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  (‘HYDRODYNAMICS,  TESTS),  (‘PRES 

SURE  VESSELS,  DESIGN),  LOADING  (MECHANICS), 

ANALYSIS,  MEASUREMENT,  COMPRESSIBLE  FLOW, 

DENSITY,  PRESSURE,  FITTINGS,  NUMERICAL  ANALYSIS, 

FLUID  FLOW,  EQUATIONS.  (U) 

IDENTIFIERS:  ACCUMULATORS,  1963.  (U) 


ANALYTICAL  EQUATIONS  RELATING  SPECIMEN  PRESSURE  TO 
RISE  TIME  WERE  DEVELOPED  FOR  SPECIMENS  SUB  JECTED  To 
INTERNAL  PRESSURE  BY  A  HYDRODYNAMIC  LOADING  SYSTEM. 

RISE  TIME  MEASUREMENTS  WERE  MADE  DURING  DYNAMIC 
PRESSURIZATION  OF  A  PRESSURE  VESSEL,  AND  THE 
EXPERIMENTAL  AND  ANALYTICAL  RE  SULTS  COMPARED.  THE 
EFFECTS  OF  VARIOUS  SYSTEM  PARAMETERS  ON  RISE  TIME 
WERE  ESTABLISHED  FROM  THE  ANALYTICAL  EQUATIONS. 

DESIGN  GUIDE  LINES  ARE  OUTLINED  FOR  THE 
CONSTRUCTION  OF  SIMILAR  HY  DRQDYN AM l C  SYSTEMS. 

(AUTHOR)  (U) 
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DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZQM07 
AD-H20  977 

GOODYEAR  AEROSPACE  CORP  a«RON  OHIO 

STUDY  OF  THE  EFFECTS  OF  MECHANICAL  DAMAGE  ON  THE 
PERFORMANCE  OF  FILAMENT-WOUND  MOTOR  CASES.  (U) 

DESCRIPTIVE  NOTE?  PROGRESS  REPT.  NO.  3,  1  AUG-30  SEP 
6  3  i 

DC T  63  19P  BURKLEY.R.  A*  JBGLLERiT.  J. 

{BUTCHER, I.  R.J 
REPT.  NO.  GER- 1 l 15^8 
CONTRACT:  N0W-63-0HR9 

UNCLASSIFIED  REPORT 
supplementary  note: 

DESCRIPTORS:  (-ROCKET  CASES,  FAILURE,  (MECHANICS)), 

(•FI  LAMENT  WOUND  CONSTRUCTION,  FAILURE  (MECHANICS)), 
(•FAILURE  (ME'CHANICS)  ,  PRESSURE  VESSELS),  (^PRESSURE 

vessels,  failure  (mechanics)),  wire-winding  machines, 

MANUFACTURING  METHODS,  GUIDED  MISSILES  ( UNDERWATER-TO- 
SURFACE),  GUIDED  MISSILES  (SURFACE  TO  SURFACE),  NAVY, 
GLASS  TEXTILES,  MECHANICAL  PROPERTIES,  HIGH  PRESSURE 
RESEARCH,  TEST  EQUIPMENT,  TEST  METHODS  (U) 

identifiers:  m3,  polaris  (uj 

THIS  REPORT  DISCUSSES  THE  CONCLUSION  OF  THE 
FABRICATION,  MACHINE  FLAWING,  AND  TESTING  OF  SIX-INCH 
DIAMETER  FILAMENT-WOUND  BOTTLES,  IT  WAS  FOUND  THAT 
THE  BURST  PRESSURE  IS  REDUCED  BY  A  FLAW;  HOWEVER,  IT 
APPEARED  THAT  THE  INTERSPERSED  WINDING  METHOD 
IMPROVED  THE  ABILITY  OF  THE  CASE  TO  RESIST  THESE 
FLAWS,  (AUTHOR)  (U) 


il 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /2QM07 
AD-H22  866 

VERMONT  UN  I  V  BURLINGTON 

I 

THE  EFFECT  OF  REPEATED  LOADING  ON  FILAMENT  WOUND 
INTERNAL  PRESSURE  VESSELS,  (U) 

DESCRIPTIVE  NOTE!  TECHNICAL  MEMO, 

SEP  63  IBP  OUTWATER, JOHN  0.  I 

REPT.  NO,  N0LC-TM-43-H 
CONTRACT!  N0NR321901 
PRO J !  62R0S  1 9 A 

UNCLASSIFIED  REPORT 


DESCRIPTORS!  (•PRESSURE  VESSELS ,  FILAMENT  WOUND 
CONSTRUCTION),  (•LOADING  (MECHANICS),  PRESSURE  VESSELS), 
FATIGUE  (MECHANICS),  AC0U5T I C  PROPERTIES,  FAILURE 
(MECHANICS),  LARMINATES,  GLASS  TEXTILES,  TEST  METHODS » 
STRESSES,  TENSILE  PRQPERTIfS,  HYDROSTATIC  PRESSURE  '  (U) 
IDENTIFIERS:  1963  (U) 

BY  SUBJECTING  THIN  FILAMENT  WOUND  INTERNAL  PRESSURE 
VESSELS  TO  REPEATED  LOADS  WITH  DIFFERENT  RATES  OF 
LOADING,  LOAD  RANGES,  AND  DURATION  OF  PEAK  LOADS  I  We 
CONCLUDE  THAT  THE  PRINCIPLE  FACTOR  INVOLVED  IN  THE 
FATIGUING  OF  THE  VESSELS  !S  THE  TOTAL  DURATION  UNDER 
LOAD.  THE  LIFE  OF  A  VESSEL  UNOER  CYCLIC  LOADING  IS 
ABOUT  THE  SAME  as  MIGHT  be  EXPECTED  WERE  THE  VESSEL 
TO  BE  HELD  at  the  maximum  load  until  failure  THROUGH 
static  fatigue,  an  explanation  for  this  behavior  is 

MADE  QUALITATIVELY  BY  EXAMINING  THE  ACCOUSTICAL 
BEHAVIOR  OF  A  VESSEL  UNDER  REPEATED  LOADING* 

(AUTHOR)  (U) 
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AD-H23  216 

general  dynamics/fcrt  WORTH  TEX 

PRELIMINARY  report  ON  FABRICATION  and  TESTS  OF  an 
ELECTROdEPOSITED  PRESSURE  BOTTLE,  (U) 

I 

NOV  63  12P  MOONEY, C.  H.  ,JR„! 

‘  *  REPT.  NO.  SR  06112 

*  CONTRACT:  aF33  6S7  112H 


unclassified  report 

SUPPLEMENTARY  NOTE: 

DESCRIPTORS;  {^PRESSURE  VESSELS,  ELECTRODEPOSITION), 
(•ELECTRODEPOSITION,  PRESSURE  VESSELS),  PROCESSING, 
SURFACES,  PREPARATION,  NITROGEN,  BOILING,  TIME,  THERMAL 
CONDUCTIVITY,  HEAT  TRANSFER,  PRESSURE,  MEASUREMENT,  TEST 
METHODS  ( U ) 

identifiers:  m3  (U) 


A  DESCRIPTION  IS  GIVEN  OF  THE  FABRICATION  AND 

evaluation  OF  AN  ELECTRODEPOSITED  pressure  bottle, 
the  type  of  mandrel,  surface  preparation, 
electrodepositing  SOLUTION,  and  current  ARE  DISCUSSED 
PERTAINING  TO  FABRICATION.  PRESSURE  PROOF  TESTS  TO 
ESTABLISH  STRUCTURAL  capability  AND  THERMODYNAMIC 
TESTS  TO  DETERMINE  HEAT  TRANSFER  COEFFICIENTS  ARE 
ALSO  DISCUSSEO  IN  THE  REPORT.  ASSOCIATED  PROBLEMS 
AND  RECOMMENDATIONS  FOR  FUTURE  IMPROVEMENT  ARE 
INCLUDED.  (AUTHOR)  (U) 
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NAVAL  RESEARCH  LAB  WASHINGTON  D  C 

NEUTRON  EMBRITTLEMENT  OF  REACTOR  PRESSURE  VESSEL 


STEELS, 

(U) 

OCT 

| 

63  36P 

STEELE, L.  C  »  I  HAWTHORNE  ,  J .  R, 

REPT.  NO. 

NRL-5984 

PROJ5  RRU07  01  46  5409  .SR007  01  Oi 
TASK!  U8S8 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  (•STEEL.  RADIATION  DAMAGES),  (*REaCT0R 

MATERIALS,  STEEL),  (♦PRESSURE  VESSELS,  STEEL),  NEUTRONS, 
HEAT  TREATMENT,  NEUTRON  BEaMS,  DUCTILITY,  NUCLEAR 

reactors,  experimental  data,  nuclear  power  plants  iuj 

IDENTIFIERS:  196-3,  NEUTRON  EMBRITTLEMENT,  HY  8Q 

STEEL  (U) 

THIS  REPORT  PRESENTS  THE  STATUS  OF  OBSERVATIONS  AT 

the  u,  s.  naval  research  laboratory  on  the 
embrittlement  of  steels  which  are  COMMONLY  USED  for 
the  primary  pressure  containment  VESSELS  of  nuclear 
power  plants,  the  demonstrated  criterion  of  nil 
ductility  transition  { not )  temperature  provides  the 
basis  for  meaningful  analysis  of  neutron* induced 
embrittlement  in  REACTOR  STEELS,  results  to  date 
indicate  that  the  degree  of  embrittlement  depends 
upon  the  material,  the  NUfTRON  EXPOSURE,  and  the 
temperature  during  irradiation,  these  same 
variables  also  affect  the  degree  of  notch  ductility 
RECOVERY  eFFECTEO  by  postirradiation  heat  treatment, 

IN  ADDITION,  THE  TIME  AND  TEMPERATURE  Of  HEAT 
TREATMENT  have  been  shown  to  play  an  important  role 
IN  ESTABLISHING  the  RECOVERY  PATTERN.  THE  VALIDITY 
OF  THESE  EXPERIMENTAL  OBSERVATIONS  ARE  BEING  TESTED 
THROUGH  CORRELATIONS  WITH  DATA  FROM  REACTOR 
SURVEILLANCE  PROGRAMS  AND  FROM  SPECIMENS  OF  THE  SL- 
1  REACTOR  PRESSURE  VESSEL.  PRELIMINARY  DATA  FROM 
DOSIMETRY  In  THE  SM-1A  REaCTOR  PERMIT  THE 
EXTENSION  OF  EXPERIMENTAL  DATA  TO  PREDICT  THE 
INCREASE  IN  NOT  OF  THE  REACTOR  PRESSURE  VESSEL. 

(AUTHOR)  (U) 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /Z0M07 
AD-H2S  162 

NAVAL  ORDNANCE  LAB  WHITE  OAK  MD 

REVERSE  YIELDING  OF  A  FUllY  AUTOFRETT AGED  TUBE  OF 

large  wall  ratio,  tu) 

AUG  63  27P  DAWSON, VICTOR  C.  D.  i SE I  GEL , 

ARNOLD  E.  J 

REPT.  NO.  N0LTR-63-I23 

UNCLASSIFIED  REPORT 
SUPPLEMENTARY  NOTE { 

DESCRIPTORS;  ( *C YL I NDR I C AL  BODIES,  MECHANICAL 
PROPERTIES),  (^PRESSURE  VESSELS,  STRESSES),  CREEP, 
HYDROSTATIC  PRESSURE,  MATHEMATICAL  ANALYSIS,  STRAIN 
(MECHANICS),  ELASTICITY,  PLASTICITY,  EQUATIONS  (U) 

IDENTIFIERS;  1963,  AUTOFRETTAGE  (U> 

THE  EQUATIONS  ARE  DEVELOPED  FOR  THE  CASE  OF  A 
REVERSE  YIELDED  THICK-WALLED  CYLINDER.  IT  IS 
ASSUMED  THAT  A  CYLINDER  IS  SUBJECTED  TO  AN  INTERNAL 
PRESSURE  WHICH  CAUSES  PLASTIC  FLOW  THROUGHOUT  THE 

wall:  the  size  of  the  cylinder  is  such  that  the 
RESIDUAL  STRESSES  DEVELOPED  DURING  PRESSURE  RELEASE 
CAUSE  THE  CYLINDER  TO  RE Y I  ELD  IN  COMPRESSION.  THE 
STRESS  EQUATIONS  FOR  THE  SUBSEQUENT  RE APPLI C AT  I  ON  OF 
PRESSURE  TO  THE  REYIELDED  CYLINDER  ARE  ALSO 
DEVELOPED.  (AUTHOR)  (U) 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZOMQ7 
A0-H25  196 

aerojet-general  corp  Sacramento  calif 

research  and  development  in  support  of  The  POLARIS 
PROGRAM,  task  I.  INVESTIGATION  of  FILAMENT  winding 
PATTERNS,  (U) 

DESCRIPTIVE  note:  BI-MONTHLY  PROGRESS  REPT.  no,  3 1  2R 
AUG-2R  OCT  63, 

NO V  63  b P  BRADLEY  ,W.  SZiCKEL  »J.  5 

TONN  , G «  H.  JSM1TH  »K.  W.  5 GALUZE VSK l  ,  R . 

A.  ; 

REPT.  NO.  AGC-062713 
CONTRACT!  nOW-63-0627 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE: 

descriptors:  (‘Pressure  vessels*  filament  wound 

CONSTRUCTION),  (‘FILAMENT  WOUND  CONSTRUCTION, 
CONFIGURATION),  STRUCTURAL  PROPERTIES,  reliability, 
GUIDED  MISSILES  { UNOERWATER-TO-SURF  ACE  )  ,  GUIDED  MISSIES 
(SURFACE-TO-SURFACE),  NAVY,  ROCKET  CASES,  HYDROSTATIC 
PRESSURE,  STRESSES,  DEFLECTION,  DESIGN,  ANALYSIS  (U) 

IDENTIFIERS:  1963,  POLARIS  (U) 

THIS  IS  THE  THIRD  OF  A  SERIES  OF  BIMONTHLY  REPORTS 
DESCRIBING  PROGRESS  IN  A  PROGRAM  CONDUCTED  TO 

increase  the  understanding  of  the  interrelation 
BETWEEN  CHAMBER  winding  PATTERNS  and  chamber 
BEHAVIOR,  all  SIX  OF  THE  ISOTENSOID  UNITS  REQUIRED 
FOR  THIS  PROGRAM  HAVE  BEEN  FABRICATED.  THREE  OF  THE 
FOUR  UNITS  TESTED  HYDROSTATICALLY  RUPTURED  AT 
PRESSURES  EXCEEDING  THE  DESIGN  BURST  PRESSURE.  THE 
DATA  ARE  BEING  ANALYZEO.  AN  ANALYSIS  THAT  TAKES 
INTO  CONSIDERATION  THE  STRENGTH  OF  THE  RESIN  IN 
DESIGNING  ISOTENSOIO  FILAMENT-WOUND  PRESSURE  VESSELS 
HAS  BEEN  DEVELOPED  AND  PROGRAMMED.  (AUTHOR)  (U) 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZOM07- 
AD-42S  729 

MELLON  INST  PITTSBURGH  Pa 

A  STUDY  of  THE  BEHAVIOR  Of  small  pressure  VESSELS 
UNDER  BIAXIAL  STRESS  CONDITIONS  AND  IN  THE  PRESENCE 
OF  SURFACE  CRACKS.  ( U ) 

DESCRIPTIVE  notes  final  rept., 

JUN  63  1  65P  BHATiG.  K.  S 

REPT.  NO.  TM2H2 
CONTRACTS  NONR3764QQ 
PRO J  5  MIH396 

UNCLASSIFIED  REPORT 
SUPPLEMENTARY  NOTES 

DESCRIPTORS!  {•PRESSURE  VESSELS,  FAILURE  (MECHANICS)), 
(♦STEEL,  PRESSURE  VESSELS),  ( * F A l LURE  (MECHANICS), 
PRESSURE  VESSELS),'  (•STRESSES,  PRESSURE  VESSELS), 
FRACTURE  (MECHANICS),  FAT  I SUE  (MECHANICS),  HYDROSTATIC 
PRESSURE,  SHEETS,  HEAT  TREATMENT,  MANUFACTURING 

METHODS,  tensile  properties,  TABLES,  strain 

(MECHANICS)  (U) 

IDENTIFIERS*  1963,  MARAGlNG  18  Nl  STEEL,  HYDROBURST 
TESTS,  BIAXIAL  STRESSES  (U) 

RESULTS  ARE  PRESENTED  OF  A  STUDY  OF  SMALL, 

SEAMLESS,  TrilN-WALL  PRESSURE  VESSELS  OF  SEVERAL 
ultrahigh  strength  STEELS  TESTED  UNDER  BIAXIAL  STRESS 
CONDITIONS  AND  ALSO  IN  THE  PRESENCE  OF  SURFACE 
FATIGUE  CRACKS  OF  PREDETERMINED  SIZES  INSERTED  ON  ThE 
EXTERIOR  SIDEWALL  OF  THE  VESSELS,  PERPENDICULAR  TO 
THE  HOOP  DIRECTION.  BEHAVIOR  OF  The  test  VESSELS 
UNDER  BIAXIAL  STRESS  CONDITIONS  IS  CORRELATED  TO  THAT 
OF  FLAT  SHEET  SPECIMENS,  CONTAINING  APPROXIMATELY 
SAME  SIZE  FATIGUE  CRACKS,  BUT  TESTED  UNDER  UNIAXIAL 
STRESS,  Flaws  appeared  to  affect  the  performance  OF 
THE  MEDIUM  CARBON  (0.30  To  Q.35S)  CONSTRUCTIONAL 
STEELS,  A I S I  4130,  AMS  6  434  >  MX-2  TO  A  LESSER 
DEGREE  THAN  HIGHER  CARBON  (0,40*  ANO  HIGHER) 

AND  HIGHER  ALLOY  CONSTRUCTIONAL  STEELS,  UNDER 
BIAXIAL  STRESS  CONDITIONS  CRACKS  HAVE  A  MORE  POTENT 
INFLUENCE  IN  REDUCING  THE  STRESS  CAPABILITY  THAN 
UNDER  UNIAXIAL  STRESS  FOR  ALL  MATERIALS,  EXCEPT  THE 
MARAGlNG  I 8N I  STEELS  WHICH  EXHIBITED  LOW  CRACK 
SENSITIVITY.  FRACTURE  CONTROL  MODE  IN  THE  PRESENCE 
OF  FLAWS  IN  AL.L-  EXCEPT  THE  MARAGlNG  18NI  STEEL 
PRESSURE  VESSELS  WAS  K  SUB  IC  INITIATED, 

(AUTHOR)  (U) 
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naval  research  lab  Washington  d  c 

PRACTICAL  CONSIDERATIONS  in  APPLYING  LABORATORY 
FRACTURE  TEST  CRITERIA  To  THE  FRACTURE-SAFE  DESIGN  OF 
PRESSURE  VESSELS,  ( 

NOV  63  32P  PELL  I N I » W  •  S.  SPUZAK»P.  P.  ? 

REPT*  NO.  NRL-603Q 

PRO J J  RRU07  Ol  H6  5HM  ,SR007  Ol  01  0850  Q85H 
UNCLASSIFIED  REPORT 


DESCRIPTORS;  (^PRESSURE  VESSELS,  DESIGN),  (*FRaCTUR£ 
(MECHANICS),  TESTS),  STEEL,  MATERIALS,  TEST  METHODS, 
PRESSURE,  TEMPERATURE,  METaL  PLATES 
IDENTIFIERS;  1963 


TRENDS  IN  PRESSURE  VESSEL  APPLICATIONS  INVOLVING 
HIGHER  PRESSURES,  LOWER  SFRVlCE  TEMPERATURES,  THICKER 

walls,  new  materials,  and  cyclic  loading  require  the 

DEVELOPMENT  OF  new  BASES  IN  THE  SUPPORTING  SCIENTIFIC 

and  technological  areas,  this  report  presents  a 
♦•BROAD  look*'  analysis  OF  THE  OPPORTUNITIES  TO  APPLY 
NEW  SCIENTIFIC  APPROACHES  TO  FRACTURE-SAFE  DESIGN  IN 
PRESSURE  VESSELS  AND  OF  THE  NEW  PROBLEMS  THAT  HAVE 
ARISEN  IN  CONNECTION  WITH  THE  UTILIZATION  OF  HIGHER 
STRENGTH  STEELS,  THESE  OPPORTUNITIES  FOLLOW  FROM 
THE  DEVELOPMENT  of  the  fracture  analysis  diagram 
WHICH  DEPICTS  The  RELATIONSHIPS  of  flaw  size  and 

stress  level  for  fracture  in  the  transition  range  of 
steels  which  have  well-defined  transition  temperature 
features,  the  reference  criteria  for  the  use  of  the 
fracture  analysis  diagram  is  the  nil-ductility 
TRANSITION  TEMPERATURE  Of  the  steel,  as  determined 
DIRECTLY  by  THE  DROP-WEIGhT  TEST  OR  INDIRECTLY  BY 
CORRELATION  WITH  THE  CHARpY  V  TEST.  POTENTIAL 
DIFFICULTIES  IN  THE  CORRELATION  USE  OF  THE  CHARPY 
V  TEST  ARE  DEDUCED  To  REQUIRE  ENGINEERING 
INTERPRETATION  OF  CHARPY  V  TEST  DATA  RATHER  THAN 
TO  INVOLVE  BASIC  BARRIERS  TO  THE  USE  OF  THE  TEST, 

THE  RAPID  EXTENSION  OF  PRESSURE  VESSEL  FABRICATION 
TO  QUENCHED  AND  TEMPERED  STEELS  IS  EXPECTED  TO 
PROVIDE  NEW  PROBLEMS  OF  FRACTURE-SAFE  DESIGN. 

(AUTHOR) 
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DE5IGN  METHOD  FOR  DQUBLE-wALLED  EXTERNAL  PRESSURE 
VESSELS,  (U) 

OCT  63  IV  CHURCHILL, M.  V.5 

REPT.  NO.  N0LTR-63-2R9 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE { 

DESCRIPTORS:  {•PRESSURE  vessels,  DESIGN) 

SHELLS,  STIFFENED  CYLINDERS),  EQUATIONS, 

ORDNANCE,  STRESSES,  ASPECT  RATIO,  STABIL 
OPTIMIZATION,  LOADING  (MECHANICS),  ELAST 
{STRUCTURAL) 

IDENTIFIERS:  1963 

BY  PURSUING  THE  ANALOGY  WHICH  EXISTS  BETWEEN  THE 
REINFORCED  PRESSURE  VESSEL  AND  THE  BEAM  ON  AN  ELASTIC 
FOUNDATION,  AND  BY  SYSTEMATIC  APPLICATION  OF  THE 
PRINCIPLE  OF  BALANCED  DESIGN,  A  SET  OF  EQUATIONS  IS 
DERIVED  BY  * H I C H  OPTIMUM  VALUES  FOR  WALL  THICKNESS. 
REINFORCEMENT  SIZE  AND  SPACING  CAN  BE  CALCULATED 
DIRECTLY  FROM  THE  SHELL  RADIUS,  THE  DESIGN  PRESSURE, 

AND  THE  MECHANICAL  PROPERTIES  OF  THE  MATERIAL.  THE 
ELEMENT  OF  TRIAL  AND  ERROR  IS  VIRTUALLY  ELIMINATED 
ANE  THE  USE  Op  ITERATIVE  METHODS  IS  RESTRICTED  TO  a 

few  cases  in  which  convergence  is  quite  rapid,  the 

EFFECT  OF  RIGID  END  BULKHEADS  IS  DISCUSSED  AND  A 
MEANS  OF  MINIMIZING  SECONDARY  STRESSES  FROM  THAT 
SOURCE  IS  PR0P05E0.  A  SAMPLE  CALCULATION  IS  GIVEN 
AND  A  COMPARISON  MADE  WITH  DESIGNS  PRODUCED  BY  OTHER 
METHODS.  (AUTHOR)  (U) 
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supplementary  note: 

descriptors:  (^pressure  Vessels,  materials),  (•ceramic 
materials,  PRESSURE  vessels ) I  (•glass,  PRESSURE 
VESSELS),  UNDERWATER,  BRITTLENESS,  COMPRESSIVE 
PROPERTIES,  WEIGHT,  CREEP,  FATIGUE  (MECHANICS), 

underwater  explosions,  hydrostatic  pressure,  impact 
shock,  protective  treatments,  elasticity,  stresses, 
aluminum  compounds,  oxides,  stiffened  CYLINDERS,  joints, 
MODEL  TESTS,  SHOCK  RESISTANCE,  ALUMINUM  ALLOYS, 
OCEANOGRAPHIC  VESSELS,  SUBMARINES,  DEFLECTION,  PRESSURE, 
STRAIN  (MECHANICS)  •  (U) 

IDENTIFIERS:  196M,  PYROCEraM,  ALUMINUM  OXIDE, 

aluminum  alloy  (U) 

SOLID  GLASS  OR  CERAMIC  HULLS  PROVIDE  THE  MAXIMUM 
BUOYANCY  AND  INTERNAL  USEFUL  VOLUME  FOR  UNDERWATER 
VEHICLES.  THIS  MATERIAL  DISPLAYS  LOW  CREEP 
CHARACTERISTICS  ANO  WITHSTANDS  EXTERNAL  PRESSURE 
CYCLING  AND  MILD  UNDERWATER  DYNAMIC  PRESSURES. 

SCRATCHES  On  THE  EXTERIOR  SURFACES  DO  NOT  DECREASE 
APPRECIABLY  THE  COMPRESSIVE  AND  ELASTIC  STRENGTH  OF 
SUCH  VESSELS  WHEN  EXPOSED  TO  EITHER  STATIC  OR  CYCLING 
PRESSURE.  CONNECTORS  HAVE  BEEN  DEVISED  THAT  ENABLE 
GLASS  CYLINDERS  TO  BE  JOINED  INTO  A  MONOLITHIC 
STRUCTURE  THAT  IS  RESISTANT  TO  BOTH  PRESSURE  AND 
FLEXURE.  (AUTHOR)  (U) 


IV  UNIVERSITY  park  ordnance  research 


1C  external-pressure  vessels, 


STaCH1W,J.  d»  * 


(U) 
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AD-R29  031 

LOCKHEED  PROPULSION  CO  REDLANDS  CALIF 

DESIGN,  FABRICATION  AND  HYDROTESTING  OF  A  1 20 1 NCH 
DIAMETER  PRESSURE  VESSEL  USING  18  PERCENT  NICKEL 
MARAGING  STEEL.  (U) 

DESCRIPTIVE  NOTE!  RESEARCH  CONTRACT  STATUS  REPT»  NO. 

8,  10  OCT  1 2  NOV  63  , 

JUN  63  67P  COLBERT. L.  ? 

REPT.  NO.  609  P8 
CONTRACT:  AFOH  611  8S25 

UNCLASSIFIED  REPORT 

supplementary  note: 

DESCRIPTORS:  (-PRESSURE  VESSELS.  STEEL),  ( *STEEL . 

PRESSURE  VESSELS),  HYDROSTATIC  PRESSURE.,  FRACTURE 
(MECHANICS),  NICKEL  ALLOY,  MARTENSITE.  AGING 
(MATERIALS),  AUSTENITE,  DESIGN,  FAILURE  (MECHANICS), 
STRESSES,  FRACTOGRAPHY,  MICROSTRUCTURE,  CORROSION, 
TENSILE  PROPERTIES,  MICROSCOPY,  ELECTRON  MICROSCOPY  (U) 
IDENTIFIERS;  1963,  MARAGING  STEEL  (U) 

THE  DETAILED  METALLURGICAL  ANALYSIS  WORK  PERFORMED 
IN  ORDER  TO  DETERMINE  THE  CAUSE  OF  CLOSURE  PLATE 
FRACTURE  DURING  HYDROBURST  TESTING  OF  THE  LOCKHEED- 
EXCELCO  120-IN.  DIAMETER,  MAR AG J No  18S  NICKEL 
STEEL  PROTOTYPE  BOOSTER  CASE  IS  DESCRIBED.  THE 

metallographic  anq  mechanical  strength  data  presented 

HAS  LED  TO  THE  bELlEF  THAT  DELAMINATIQN  OF  THE  PLATE 
WELDED  TO  THE  RING  FORGING  IS  LARGELY  RESPONSIBLE  FOR 
THE  FAILURE  OF  THE  CLOSURE  PLATE  AT  AROUND  HALF  THE 
DESIGNED  MEMBRANE  STRESS,  THE  DELAMINATION  ITSELF 
SEEMS  TO  HAVE  BEEN  TRIGGERED  BY  THE  YIELDING  OF  THE 
RETAINED  AUSTENITE  AND  CRACKING  OF  CARBIDES  AND 
NITRIDES  IN  THE  BANDED  AREAS  OF  THE  PLATE,  LEADING  TO 
THE  FORMATION  OF  A  CHAIN  OF  SMALL  CRACKS  FOLLOWED  BY 
INTERPLANAR  SEPARATION  IN  THE  PLATE.  (AUTHOR)  (U) 
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(U) 


JAN 

REPT.  NO, 
CONTRACT  5 
monitor: 


64  I86P  AU, NORMAN  N. 

TDR269  4304  5 
AFQ4  69S  269 
SSO  T0R63  367 


i 


UNCLASSIFIED  REPORT 


DESCRIPTORS:  (-PRESSURE  VESSELS  ,  STRESSES  )  i 

(•CYLINDRICAL  BODIES,  STRESSES),  STRUCTURAL  SHELLS, 
JOINTS,  MATHEMATICAL  ANALYSIS,  LOADING  (MECHANICS), 
ELASTICITY,  STEEL,  ALUMINUM,  ELLIPSOIDS,  HYDROSTATIC 
PRESSURE 

IDENTIFIERS:  1964,  HEAD  CLOSURES 


(U) 

(U) 


ELASTIC  STRESSES  ARE  PRESENTED  FOR  THIN  SHELLS  OF 
REVOLUTION  UNDER  THE  ACTION  OF  INTERNAL  PRESSURE. 

THE  FORMULAS  GIVEN  ARE  DEVELOPED  ON  THE  BASIS  OF 
LOVE’S  CLASSICAL  SHELL  ThrORY.  THE  PRESSURE 
VESSEL  CONFIGURATIONS  UNQER  CONSIDERATION  CONSIST  OF 
VARIOUS  COMMONLY  ENCOUNTERED  HEAD  CLOSURE  DESIGNS 
INTEGRALLY  JOINED  TO  CIRCULAR  CYLINDRICAL  SHELL 
SECTIONS.  IN  ADDITION  TO  THE  MEMBRANE  STRESSES, 

THE  BENDING  STRESSES  RESULTING  FROM  FORCES  AND 
MOMENTS  AT  THE  JUNCTURES  oF  THE  HEADS  AND  CYLINDERS 
ARE  ALSO  PRESENTED.  THE  CONCEPT  OF  EDGE  INFLUENCE 
NUMBERS  IS  USED  WHERE  CONVENIENT  TO  EXPRESS  THE 
DISCONTINUITY  FORCES  AND  MOMENTS  AT  THE  JUNCTION. 

MANY  IMPORTANT  PARAMETERS  ARE  EXPRESSED  IN 

graphical  forms  to  facilitate  analysis,  (author) 

(U) 
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ODC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZQM07 
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AVCO  LYCOMING  DIV  STRATFORD  CONN 

METASTABLE  AUSTENITIC  FORMING  OF  HI6H  STRENGTH 
PRESSURE  VESSELS.  (U) 

DESCRIPTIVE  NOTE!  SEMIANNUAL  REPT.  NO.  3,  l  APR-SEP 
63, 

OCT  63  5NP  RAYMER,U.  M.  J 

CONTRACT:  AF33  657  7955 


UNCLASSIFIED  REPORT 

supplementary  note: 


DESCRIPTORS:  (^PRESSURE  VESSELS,  MATERIAL  FORMING), 

(♦MATERIAL  FORMING,  METAL  SPINNING),  MARAGlNG  STEEL, 
STAINLESS  STEEL,  TOOL  STEEL,  PROCESSING,  METALL06R APhY , 
HEAT  TREATMENT,  DEFORMATION,  HYDROSTATIC  PRESSURE, 
STATISTICAL  ANALYSIS,  MECHANICAL  PROPERTIES,  CYLINDRICAL 
BODIES,  ROCKET  CASES,  AUSTENITE,  MARTENSITE, 
MICROSTRUCTURE,  AGJNG  (MATERIALS),  TEMPERATURE,  TIME  (Uj 
IDENTIFIERS:  FACTORIAL  DESIGN  (U) 


DETAILED  ANALYSIS  OF  THE  EFFECTS  OF  THE  VARIOUS 
PROCESSING  PARAMETERS  EMPLOYED  DURING  PHASE  I 
EFFORT  WAS  COMPLETED,  MOST  INFORMATION  WAS 
OBTAINED  from  The  FULL  factorial  experiment  of  the 
18NIC0M0  (300)  MARAGlNG  STEEL,  WHERE 
PARAMETRIC  and  non-parametric  analyses  were  carried 
OUT.  FROM  THESE  ANALYSES,  AN  OPTIMUM  COMBINATION  OF 
PROCESSING  PARAMETERS  WAS  DERIVED,  AND  INCORPORATED 
IN  THE  PROCESSING  SCHEDULE  OF  THE  INTERMEDIATE  SIZE 
CYLINDRICAL  TEST  SPECIMEN.  ALL  NECESSARY  FORGINGS 
IN  18  NICOMO  (3U0)  MARAGlNG  STEEL  AND 
TOOLING  FOR  FABRICATION  WERE  OBTAINED  AND  TWO  H.5 
IN,  DIAMETER  CYLINDRICAL  TEST  BOTTLES  WERE  SPUN  TO 
VERIFY  THE  RESULTS  OBTAINED  DURING  PHASE  I. 

EFFORT  WAS  MADE  IN  EVALUATING  THE  BACKUP  APPROACH  To 
EFFECT  CLOSURE  OF  THE  AFT  END  BY  A  SHRINKING 
OPERATION,  (AUTHOR)  (U) 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZOM07 
AO-RM3  851 

GENERAL  DYNAM I CS/ ASTRONAUT  I  CS  SaN  DIEGO  CALIF 

physical  and  mechanical  properties  OF  pressure  VESSEL 
MATERIAL  for  application  in  a  cryogenic 

ENVIRONMENT,  (U) 


DESCRIPTIVE  note:  YEARLY  SUMMARY  REPT.,  15  MAY  63-15 
MAY  6Hi 

MAY  6R  126P  CHRISTIAN,  J.  L.  !  Y  ANG  ,  C  *  T. 

IWITZELLiW*  E.  5 
REPT.  NO.  63  0818  3 
CONTRACT?  AF33  657  11289 

UNCLASSIFIED  REPORT 

supplementary  note: 

DESCRIPTORS;  (^PRESSURE  VESSELS,  MATERIALS),  (*WELDS, 
TOUGHNESS),  ( ‘ALLOYS ,  MECHANICAL  PROPERTIES),  LQW- 

temperaiure  research,  cryogenics,  fatigue  (mechanics), 
aluminum  alloys,  nickel  alloys,  maraging  steels, 

STAINLESS  STEEL,  TITANiUM  ALLOYS,  SPACE  VEHICLES,  ROCKET 

cases,  sheets,  fracture  (mechanics),  experimental  data, 

TABLES,  STATISTICAL  ANALYSIS,  CHEMICAL  ANALYSIS  !U) 

IDENTIFIERS;  ALUMINUM  ALLOY  7039-T6,  STEEL  18NI, 
HASTELLOY  (ALLOYS),  INCONEL  (ALLOYS),  FRACTURE 
TOUGHNESS,  STAINLESS  STEEL  3QH,  RENE  Hi  (ALLOY), 

TITANIUM  ALLOY  6A1  HV,  STAINLESS  STEEL  310,  ALUMINUM 
ALLOY  2 219-T81  (U) 


the  objectives  of  this  investigation  are  a 

DISCUSSION  OF  THE  TEST  PROGRAM  AND  SELECTION  OF  TEST 
MATERIALS;  a  BRIEF  DESCRIPTION  OF  TESY  SPECIMENS  AND 
apparatus  IS  given,  test  results  ARE  DISCUSSED. 

TEST  DATA  INCLUOE  TENSILE.  NOTCHED  TENSILE,  WELD 
TENSILE,  AXIAL  FATIGUE,  AND  CRACK  PROPAGATION 
PROPERTIES  OF  7039-T6  ALUMINUM  ALLOY,  1 62  NICKEL 
MARAGING  STEEL,  HASTELLOY  B,  AND  718  NICKEL  BASE 
ALLOY  FROM  75  TO  -H23  F.  PLANS  FOR  FUTURE  WORK, 

ARE  GIVEN.  (AUTHOR)  (U) 
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descriptive  note:  final  rept.,  8  Jan  64-8  FEB  6S» 
FEB  &5  IV  A,'J  I LD5KQ V , D ,  JDAINES.J.  * 

CONTRACT:  NOBS90IB0 

PROJ:  R007  03  04  .HlTCOPROj.  231292 

task:  loos 


UNCLASSIFIED  REPORT 


SUPPLEMENTARY  NOTE: 


DESCRIPTORS!  (-SUBMARINE  HULLS,  DESIGN),  ( -PRESSURE 
VESSELS,  FILAMENT  WOUND  CONSTRUCTION).  (-FILAMENT  WOUND 
CONSTRUCTION,  MECHANICAL  PROPERTIES),  STIFFENED 
CYLINDERS,  SANDWICH  CONSTRUCTION,  GLASS  TEXTILES, 
COMPOSITE  MATERIALS,  LAMINaTES,  EPOXY  PLASTICS,  EXPANDED 
PLASTICS,  BUCKLING,  BONDING.  BONDED  JOINTS,  MODEL  TESTS, 
HYDROSTATIC  PRESSURE,  CYLINDRICAL  BODIES,  STRUCTURAL 
SHELLS,  STRESSES,  MATHEMATICAL  ANALYSIS,  MATERIAL 
FORMING,  STRUCTURES  <U) 


THIS  PROGRAM  INVESTIGATED  DESIGN  CONCEPTS  OF 
FILAMENT** WOUND  DEEP-DIVING  SUBMERSIBLE  VEHICLES, 

SMALL  SCALE  CYLINDRICAL  SHELL' MODELS  WERE  DESIGNED, 
FABRICATED  AND  TESTED  UNDER  HYDROSTATIC  EXTERNAL 
PRESSURE.  MODEL  CONFIGURATIONS  EVALUATED  INCLUDE 
ring-stiffened  cylinders  WITH  BOTH  constant  AND 

VARIABLE  o'  ALL  THICKNESS  BETWEEN  RING  STIFFENERS, 
SANDWICH-WAlL  AND  BlLAYER  DESIGNS.  THE  TARGET 
COLLAPSE  PRESSURE  WAS  1  3,333  P S I •  PROBLEMS  OF 
MAJOR  CONCERN  WERE  DEVELOPMENT  OF  ANALYTICAL 
TECHNIQUES  TO  PREDICT  STRESS  LEVELS  AND  BUCKLING 
PRESSURES,  DISCONTINUITY  LOADS  AT  THE  MODEL  ENDS, 
AOHESIVE  BONDS  IN  THE  SANdWICH-WALL  MODELS,  OBTAINING 
HOLLOW  GLASS  WITH  THE  DESIRED  HOLLOWNESS  RATIO  ANO 
DEFINING  MATERIAL  PROPERTIES,  (AUTHOR)  (U) 
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ODC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO#  /ZQMQ7 
AD-467  730 

PICATlNNY  ARSENAL  DOVER  N  J  FELTMAN  RESEARCH  LABS 

DESIGN  OF  PRESSURE  VESSELS  FOR  CONFINING 

EXPLOSIVES.  (U) 

DESCRIPTIVE  NOTE!  TECHNICAL  MEMO., 

uul  as  25P  Mackenzie, a.  ?dalrymple,e. 

W.  i  SCHrtARTZ  ,F.  ! 

PROJJ  1C1050IAQ7 
MONITOR!  PA  TM-1643 

UNCLASSIFIED  report 

SUPPLEMENTARY  NOTE! 

DESCRIPTORS;  ( ^PRESSURE  VESSELS,  DESIGN), 

MATERIALS,  ALLOYS,  ALUMINUM  ALLOYS,  STAINLESS 
STEEL,  LEAD,  METAL  PLATES,  DETONATION  WAVES, 

SHOCK  WAVES,  EXPLOSION  EFFECTS,  ATTENUATION  (U) 

IDENTIFIERS;  ALUMINUM  ALLOY  7075,  STAINLESS  STEEL 
304  ,  ALUMINUM  ALLOY  2024  ,  ALUMINUM  ALLOY  6061, 

ALUMINUM  ALLOY  5456,  ALUMINUM  ALLOY  5086  ( U ) 

FACTORS  WHICH  MUST  BE  CONSIDERED  IN  DESIGNING 
PRESSURE  VESSELS  TO  WITHSTAND,  IN  A  RADIATION 
environment,  high,  rapidly  applied  dynamic  IMPULSES 
(SUCH  AS  EXPLOSIONS)  ARE  DEFINED  AND  DISCUSSED# 

Qr  various  metals  tested  for  use  in  the  walls  of 
:uch  vessels,  several  aluminum  ah, oys  were  found  most 
promising,  small  amounts  of  explosive  were 
initiated  inside  cylinders  made  of  various  metals 

(ALUMINUM  ALLOYS,  STAINLESS  STEEL,  AND  LEAD),  THE 
CYLINDERS  BEING  CLOSED  AT  THE  ENDS  BY  BEING  PLACED 
VERTICALLY  ON  A  STEEL  PLATE  AND  TOPPED  WITH  A  SECONo 
STEEL  PLATE  HELD  IN  PLACE  WITH  A  500-POUND  LEAD 
WEIGHT,  CYLINDER  LENGTH  WAS  VARIED  FROM  18  TO  24 
INCHES,  DIAMETER  FROM  3  TO  12  INCHES,  AND  WALL 
THICKNESS  FROM  1/8  TO  1  INCH.  AS  AN  XPLOSIVE, 

SPHERICAL  CHARGES  OF  C4  WF.RE  USED.  THE  WALL 
MATERIALS  TESTED  WERE  60£l-T6,  2024-T4,  5086- 
H32,  5456-H323,  AND  7Q75-T6  ALUMINUM  ALLOYS? 

304  STAINLESS  STEEL?  AND  LEAD#  THE  REPORT  CONTAINS 
SPECIAL  SECTIONS  ON  THE  DESIGN  OF  END  CLOSURES,  SHOcK 
ATTENUATION,  PROVIDING  FOR  ELECTRICAL  L£ AD-THROUGHS 
NEEDED  FOR  INSTRUMENTATION,  AND  THE  USE  OF  A  THIN 
WINDOW  IN  THE  VESSEL  ( NEEOEO  FOR  IRRADIATION 
EXPERIMENTS).  FROM  THIS  INFORMATION  A  PRESSURE 
VESSEL  FOR  A  PARTICULAR  APPLICATION  CAN  BE  DESIGNED, 
(AUTHOR)  (U) 
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FILAMENT-WOUND  PRESSURE  VESSELS.  (U) 

DESCRIPTIVE  NOTE {  FINAL  REPT.,  5  SEP  62-5  DEC  63, 

DEC  63  l 03P  WILSON, FRANK? 

CONTRACT;  AF3H  60i  1H0S3 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE? 

DESCRIPTORS;  (‘PRESSURE  VESSELS,  FILAMENT  WOUND 
CONSTRUCTION),  (‘FILAMENT  WOUND  CONSTRUCTION,  PRESSURE 
VESSELS),  AIRCRAFT  EQUIPMENT,  GAS  CYLINDERS,  COMPOSITE 
MATERIALS,  GLASS  TEXTILES,  WINDING,  GEOMETRIC  FORMS, 
PERFORMANCE  (ENGINEERING),  STANDARDS,  HIGH-PRESSURE 
RESEARCH  (U) 

AIR  PRESSURE  STORAGE  VESSELS  ARE  REQUIRED  IN  HIGH- 
PERFORMANCE  aircraft  to  perform  various  emergency 
functions,  glass  filament-wound  bottles  AFFORD  a 
SUBSTANTIAL  weight  savings  over  steel,  and  are  less 
subject  to  corrosion  PROBLEMS,  however,  THEY  have 
been  subject  to  fatigue  failures  because  of  the 
STRESSES  IMPOSED  ON  THE  RELATIVELY  WEAK  RESIN  BINDER 
SYSTEM.  BY  REDESIGNING  THE  SPHERICAL  BOTTLE  TO  A 
CYLINDRICAL  SHAPE  HAVING  iSOTENSOJD  DOME  ENDS,  AND  bY 
USING  THE  MULTISHELL  METHOD  OF  FABRICATION,  A 
WEIGHT  SAVINGS  OF  1 0*  TO  i5S  COUPLED  WITH  AN 
INCREASE  IN  ULTIMATE  BURST  PRESSURES  OF  158  To 

308  has  resulted,  this  redesigning  takes 

ADVANTAGE  OF  THE  UNIDIRECTIONAL  STRENGTH 
CHARACTERISTICS  OF  THE  GLASS  FILAMENT  AND  REDUCES  ThE 
STRESS  ON  THE  RESIN  BINDER  SYSTEM  TO  AN  ACCEPTABLE 
LEVEL.  RESULTS  OF  COMPARATIVE  TESTING  ON  THE 

REDESIGNED  vessels  and  on  government  furnished 
VESSELS  INDICATE  THAT  THE  SPECIFICATIONS  FOR  VESSEL 
PERFORMANCE  should  be  materially  upgraded,  changes 

IN  MIL-T-25363B  TO  REDUCE  COSTS  AND  INCREASE 
RELIABILITY  ARE  RECOMMENDED.  (AUTHOR)  ( U ) 
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UNCLASSIFIED  REPORT 


<u> 


descr.ptohsi  (•pressure  vessels,  composite •  materials!, 

VESSELS,  PENETRATION),  STEEL,  RElNP°:f*N 
CYLINDRICAL  bodies,  HEMISPHERI  .  c 

FATIGUE  (MECHANICS),  OCEANOGRAPHIC 


l#PRESSURE 
materials, 

STRAIN  (MECHANICS), 


5TKA1N  U1t.en '"'"'“O  - - -  ■  llfl  u.  Mill  |  i 

VESSELS,  HIGH-PRESSURE  RESEARCH,  SUBMARINE  HULL. 


(U) 


AN  EXPERIMENTAL  INVESTIGATION  WAS  MADE  OF  CLOSIRES 
AND  PENETRATIONS  FOR  PRESSUHE  VESSELS  OF  CO  - 
CONSTRUCTION  DESIGNED  FOR  DEEP  *  *  ME 

presented  for  designing  reinforcement  for 
penetrations  through  hemispherical  closures  o 

PROVIDE  MEMBRANE  BOUNDARIfS*  TE*J  „L!n  JL0SING  AS 
THAT  NO  SERIOUS  DIFFICULTY  is  IN  CLOSING  AS 

well  as  penetrating  cylindrical  hulls  of  com 

CONSTRUCTION.  (AUTHOR) 


(U) 
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RAMJET  TECHNOLOGY  PROGRAM,  1963.  SECTION  XIV. 
AEROThERMaL  CAPABILITY  Of  PLASMA  HEATERS.  SECTION 
XV,  HIGH  PRESSURE  AIR  GENERATION.  (U) 

DESCRIPTIVE  NOTE!  FINAL  SUMMARY  REPT.t  VOL.  U,  25  JaN 
63-28  FEB  6H , 

JUN  6H  8  BP  TOTTEN, J.  K.  5 

REPT.  NO.  25  116 
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UNCLASSIFIED  REPORT 
SUPPLEMENTARY  NOTE! 

DESCRIPTORS!  (*RAMJ£T  ENGINES,  ENGINE  AIR  SYSTEMS 
COMPONENTS),  ( *PL ASMA  JETS.  HIGH-PRESSURE  RESEARCH), 
(•PRESSURE  VESSELS,  ENGINE  AIR  SYSTEMS  COMPONENTS),  jET 
ENGINES,  HEATERS ,  PLASMA  PhYSJCS,  ELECTRIC  ARCS, 
SUPERSONIC  FLOW,  THERMAL  RADIATION,  ENTHALPY, 

ELECTRODES,  MAGNETIC  FIELDS,  CRYOGENICS,  Gas  GENERATING 
SYSTEMS,  FEASIBILITY  STUDIES  (U) 

the  objective  of  the  plasma  arc  heater  program  was 

BASICALLY  To  DESIGN,  FABRICATE,  AND  TEST  P'.ASMA 
HEATERS  CAPABLE  Of  OPERATING  at  PRESSURE  LEVELS 
BEYOND  THE  CURRENT  STATE-QF  THE-ART.  ONE 
PARTICULARLY  OUTSTANDING  TEST  RUN  WITH  AIR  AT  28DQ 
PSIA  PRODUCED  A  GAS  ENTHALPY  LEVEL  OF  3150  BTU/LB 
AT  A  0.135  L8/SEC  FLOW  RATE  WITH  AN  ARC  POWER  OF  I.J2 
MW,  ANOTHER  EXPERIMENTAL  ARC  HEATER  WAS 
SUCCESSFULLY  OPERATED  AT  7600  PSIA  OR  APPROXIMATELY 
200  ATMOSPHERES,  THIS  PLASMA  HEATER  DEMONSTRATED 
THE  feasibility  OF  ARC  HEATERS  AT  EXTREMELY  HIGH 
PRESSURES.  THE  PURPOSE  OF  THE  HIGH  PRESSURE  AIR 
GENERATION  PROGRAM  WAS  To  DEMONSTRATE  THE 
PRACTICABILITY  OF  CREATING  EXTREMELY  HIGH  PRESSURES 
UTILIZING  THE  PRINCIPLE  Of  HEATING  A  CRYOGENIC  FLUIo 
IN  A  CONSTANT  VOLUME  VESSEL.  THE  NUMERICAL  GOAL  OF 
pressure  LEVELS  IN  EXCESS  OF  50,000  PSIa  WAS 
SUCCESSFULLY  MET  WHEN  ONE  TEST  RUN  ATTAINED  A 
PRESSURE  LEVEL  OF  62,800  PSIA,  AT  A  FLUID  TEMPERATURE 
OF  790R,  IN  ADDITION,  A  METHOD  FOR  OBTAINING  AND 
DOCUMENTING  PRESSURE,  VOLUME,  AND  TEMPERATURE  DATA  aT 
PRESSURES  IN  EXCESS  OF  CURRENTLY  AVAILABLE 
INFORMATION  WAS  SUCCESSFULLY  DEMONSTRATED. 

(AUTHOR)  (u, 
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UNCLASSIFIED  REPORT 

supplementary  note; 
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PERFORMANCE  (ENGINEERING),  LOADING  (MECHANICS),  CARBON 
ALLOYS,  STEEL,  STAINLESS  STEEL,  MANAGING  STEELS, 
mathematical  analysis,  titanium  alloys,  aluminum  ALLOYS, 

NICKEL  ALLOYS,  CLADDING,  WELDS,  AIRBORNE,  MECHANICAL 
PROPERTIES,  STRESSES,  RADIOGRAPHY,  BIBLIOGRAPHIES,  NON¬ 
DESTRUCTIVE  TUSTING  (U) 


BOTTLES  AND  TANKS  FOR  HIGH  PRESSURES  OF  5000  POUNDS 
PER  SQUARE  INCH  AND  ABOVE  ARE  DISCUSSED  UNDER  THE 
CL ASS  I F I  CATIONS  OF  DESIGN,  PERFORMANCE,  FABRICATION, 

and  material  considerations,  single-walled, 
MULTILAYERED,  AND  banded  PRESSURE  VESSELS  ARE 
CONSIDERED  TOGETHER  WITH  MANUFACTURING  METHODS. 

TEST  PROCEDURES  AND  FRACTURE  INITIATION  AND 
PROPAGATION  ARE  DISCUSSED  AND  ANALYZED. 

CONSIDERATION  IS  ALSO  GIVEN  TO  MATERIALS  AND 
SPECIFICATIONS.  (AUTHOR)  (U) 
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NAVAL  RESEARCH  LAB  WASHINGTON  D  C 

IN-OEPTh  embrittlement  to  a  simulated  pressure  vessel 

WALL  OF  A302-S  STEEL,  (U) 


SEP  M  22P  SERPAN.C.  Z.  , JR . I  STEELE ,L. 

E.  • 

REPT.  NO.  NRL-MS1 
CONTRACT!  ATH9  5  2110 
PROJ:  RR007  01  *16  SH09,SR007  01  01 

task:  08S8 


UNCLASSIFIED  REPORT 


SUPPLEMENTARY  note:  LEGIBILITY  OF  this  document  IS  In  part 
UNSATISFACTORY.  REPRODUCTION  has  been  made  from  best 
AVAILABLE  COPY. 


DESCRIPTORS!  ("PRESSURE  VESSELS,  REACTOR  SYSTEM 
COMPONENTS),  ("REACTOR  MATERIALS,  STEEL),  ("STEEL, 
BRITTLENESS),  ("RADIATION  DAMAGE,  REACTOR  MATERIALS), 
DUCTILITY,  POWER  REACTORS,  TRANSITION  TEMPERATURE, 
THICKNESS,  MANGANESE  ALLOYS,  NICKEL  ALLOYS,  CHROMINUm 
ALLOYS,  MOLYBDENUM  ALLOYS  (U) 

IDENTIFIERS;  STEEL  A302-B  (U) 


BECAUSE  Of  THE  SELF  SHIELDING  AND  ATTENUATION 
PROPERTIES  OF  THE  VESSEL  MATERIAL,  A  NUCLEAR  REACTOR 
PRESSURE  VESSEL  WjlL  HAVE  A  NEUTRON  FLUX  AND  SPECTRUM 
VARIATION  ACROSS  ITS  THICKNESS.  AS  A  RESULT  OF 
THIS  VARIATION,  A  PRESSURE  VESSEL  SHOULD  SHOW  VARIOUS 
DEGREES  Of  NEUTRON-INDUCED  EMBRITTLEMENT  THROUGHOUT 
ITS  THICKNESS,  ANO  THATlf  IS  POSTULATED  THAT  THE 
EMG&ITTLEMENT  WILL  BE  GREATEST  AT  THE  INNER  WALL  AND 
LEAST  AT  THE  OUTER  WALL.  THIS  PHENOMENON  HAS  BEEN 
INVESTIGATED  BY  THE  IRRADIATION  OF  A  LARGE  BLOCK  OF 
A302-B  STEEL  AT  THE  CORE  FACE  OF  A  POOL  REACTOR 
IN  A  POSITION  SIMULATING  rHE  LOCATION  OF  AN  ACTUAL 
PRESSURE  VESSEL.  THE  STEEL  BLOCK,  6  IN.  THICK,  WAS 
MADE  TO  ACCOMMODATE  FIVE  EQUALLY  SPACED  ASSEMBLIES  OF 
CHARPY  V-NOTCH  SPECIMENS  WHICH,  IN  TURN, 

REPRESENTED  .THE  VESSEL  MATERIAL  AT  COMPARABLE 
POSITIONS,  THE  NOTCH  DUCTILITY  TEST  RESULTS  OF  THE 
IRRADIATED  SPECIMENS  DEMONSTRATE  a  SIGNIFICANT  DEGREE 
OF  EMBRITTLEMENT  AS  WELL  AS  A  SIGNIFICANT  DECREASE  IN 
THE  DEGREE  OF  EMBRITTLEMENT  THROUGH  THE  SIMULATED 
PRESSURE  VESSEL  WALL,  HOWEVER,  THE  OBSERVED 
DECREASE  IS  SMALL  WHEN  RELATED  TO  THE  RESPECTIVE 
VARIATION  IN  NEUTRON  DOSAGE* 
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IN-REACTOR  STUDIES  Op  LOW  CYCLE  FATIGUE  PROPERTIES  OF 
A  NUCLEAR  PRESSURE  VESSEL  STEEL.  <U) 


descriptive  note:  final  rept*, 

jul  64  3up  Hawthorne, j.  R*  ;steele»d» 

! 

REPT.  NO.  NRL-6127 
CONTRACT.'  AT  49  5  21  10 
PROJJ  RR007  Oi  46  5409  ,SR007  01  01 
TASK:  0858 

unclassified  report 


E. 


supplementary  note:  prepared  in  COOPERATION  with  the 
navy  bureau  of  ships  and  the  u.  s.  steel  corp. 
legibility  of  this  document  is  in  part  unsatisfactory* 
reproduction  has  been  made  FROM  best  available  copy. 

descriptors:  (^PRESSURE  vessels,  reactor  system 

COMPONENTS).  ( »REACTOR  MATERIALS,  STEEL),  ( •STEEL , 
REACTOR  MATERIALS),  (•RADIATION  DAMAGE,  STEED, 

(•FATIGUE  (MECHANICS),  REACTOR  MATERIALS),  HEAT 
TREATMENT,  MANGANESE  ALLOYS,  NICKEL  ALLOYS,  CHROMIUM 
ALLOYS,  MOLYBDENUM  ALLOYS,  METAL  PLATES,  POWER  REACTORS, 
TEST  EQUIPMENT 

identifiers:  steel  a  302-8  (U) 


an  EXPERIMENTAL  IRRADIATION  ASSEMBLY  AND  ASSOCIATED 
INSTRUMENTATION  WHICH  HAVE  BEEN  DEVELOPED  AND 
SUCCESSFULLY  UTILIZED  FOR  THE  PERFORMANCE  OF  DYNAMIC. 
IN-REACTOR  LOW  CYCLE  FaTIgUE  TESTS  OF  REACTOR 
PRESSURE  VESSEL  STEELS  ARE  DESCRIBED*  THE 
equipment  provides  FOR  THE  SIMULTANEOUS  reverse  BENp 
TESTING  Of  as  Many  AS  FIFTEEN  SHEET  TYPE  SPECIMENS 
REPRESENTING  A  RANGE  OF  STRAIN  AMPLITUDES  AT 
CONTROLLED  TEMPERATURES  In  THE  RANGE  300  TO  70QF. 

the  results  of  an  exploratory  investigation  on  the 
fatigue  resistance  of  asym  type  a302-b  steel 
during  irkaoiaTion  at  500F  are  presented  and 

COMPAREO  WITH  DATA  FROM  OUT-OF-REACTOR  CONTROL  TESTS. 
THESE  PRELIMINARY  DATA  DO  NOT  INDICATE  ANY 

pronounced  difference  in  the  fatigue  strength  of 

IRRADIATEo  VERSUS  UNIRRADIATED  STEEL.  EXPLORATORY 
INVESTIGATIONS  ARE  CONTINUING.  (AUTHOR)  ( 
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YANKEE  REACTOR  PRESSURE  VESSEL  SURVEILLANCE? 

EVALUATION  OF  SPECIMENS  EXPOSED  DURING  THE  SECOND 
CORE  t  (Uj 

NOV  HP  SERPAN.C.  Z.  .  JR.  {WATSON 
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REPT.  NO.  NRL-6179 
CONTRACT?  ATH9  S  2  1  1 U 
PROJ:  PR007  01  H6  SM09.SR007  01  Ul 
TASK?  08S8 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  {•RADIATION  damage*  STEEL),  (•STEEL, 

RADIATION  DAMAGE),  (‘PRESSURE  VESSELS,  STEEL),  RADIATION 
MEASUREMENT  SYSTEMS,  RADIATION  MONITORS,  NUCLEAR 
REACTORS,  TEST  METHODS,  FAST  NEUTRONS,  TRANSITION 
TEMPERATURE,  ductility,  PHYSICAL  properties,  HEAT 
TREATMENT,  nuclear  POWER  PLANTS  (U) 

identifiers:  Yankee  atomic  power  reactor  (U) 


PRESSURE  VESSEL  SURVEILLANCE  SPECIMENS  FROM  FOUR 
CAPSULES  IN  ACCELERATED  IRRADIATION  POSITIONS  OF  THE 
YANKEE  ATOMIC  POWER  REACTOR  HAVE  BEEN  TESTED. 

IN  SPITE  OF  THE  FACT  THAT  THE  FOUR  CAPSULES  WERE 
LOCATED  IN  PHYSICALLY  IDENTICAL  POSITIONS  ABOUT  THE 
FUEL  CORE,  THEY  WERE  SUBJECT  TO  WIDELY  DIFFERENT 
NEUTRON  EXPOSURES  <>1  MEV),  THE  CHARPY-V 
TRANSITION  TEMPERATURE  INCREASE  OF  THE  YANKEE 
PRESSURE  VESSEL  STEEL,  WHICH  WAS  IRRADIATED  TOGETHER 
WITH  A  REFERENCE  STEEL  OF  THE  SAME  NOMINAL 
COMPOSITION  IN  THE  SAME  CAPSULES,  WAS  SOMEWHAT  LARGER 
THAN  THE  INCREASE  OF  THE  REFERENCE  STEEL.  THE  DATA 
FROM  THE  REFERENCE  STEEL  FOLLOWED  CLOSELY  THE  TREND 
LINE  OF  TRANSITION  TEMPERATURE  INCREASE  VERSUS  TOTAL 
NEUTRON  EXPOSURE  PREVIOUSLY  ESTABLISHED  BY  NRL  FOR 
SHOP  IRRADIATIONS,  BUT  THAT  FOR  THE  YANKEE  VESSEL 
STEEL  WAS  DISPLACED  ALMOST  lOQF  HIGHER  THAN  THE 
REFERENCE  STEEL,  postirradiation  annealing  WAS 
BENEFICIAL  FOR  THE  THREE  HEAT  TREATMENT  CONDITIONS 
STUOIEO,  AND,  IN  ONE  CASE,  ESSENTIALLY  COMPLETE 
RECOVERY  OF  INITIAL  PROPERTIES  WAS  OBSERVED.  THE 
STUDY  DEMONSTRATED  THE  USEFULNESS  OF  ACCURATE 
DOSIMETRY  DATA  FOR  EACH  SuRVELLANCE  SPECIMEN  AND  THE 
IMPORTANCE  OF  MEASUREMENTS  OF  THE  NEUTRON  DOSAGE  TO 
WHICH  THE  MONITORED  REACYqR  COMPONENT  IS  EXPOSED. 


(AUTHOR) 
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HYDROSPACE  applications,  (U) 
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UNCLASSIFIED  REPORT 

SUPPLEMENTARY  note:  PRESENTED  at  NORTHEASTERN  STATES 
NAVY  RESEARCH  AND  development  CLINIC, 

PHILADELPHIA,  PA,  NOV.  19,  1 9 & M  • 


DESCRIPTORS;  (*GLASS  TEXTILES,  REINFORCING  MATERIALS), 
(♦PLASTICS,  FILAMENT  WOUND  CONSTRUCTION),  (•PRESSURE 
VESSELS,  COMPOSITE  MATERIALS),  (-COMPOSITE  MATERIALS, 
PRESSURE  VESSELS)!  (♦FILAMENT  WOUND  CONSTRUCTION, 
PRESSURE  VESSELS),  FIBERS,  FATIGUE  (MECHANICS),  TENS  1 LE 
PROPERTIES,  FRACTURE  (MECHANICS),  SHEAR  STRESSES, 
MOISTURE,  POROSITY,  BUBBLES,  REVIEWS  (U) 

IDENTIFIERS;  DEEP-SUBMERGENCE  VESSELS  (U) 


recent  advances  AND  remaining  problems  in  the  STUDY 
OF  FILAMENT-WOUND  GLaSS  REINFORCING  PLASTICS  ARE 
REVIEWED.  AREAS  CONSIDERED  ARE  FATIGUE  STUDIES, 

SHEAR  AND  TENSILE  CRACKING,  EQUAL  TENSIONING  OF 
FIBERS,  PORT  REINFORCEMENT,  LAY-UP  PATTERNS,  MOISTURE 
EFFECTS,  FIBER  PROPERTIES,  MECHANICAL  DAMAGE,  AND 
EFFECTS  Of  POROSITY  OR  BUftBLES  IN  THE  RESIN. 

EMPHASIS  IS  GIVEN  TO  APPLICATION  TO  SHELLS  FOR 
MANNED  DEEP  SUBMERGENCE  VEHICLES.  (U) 


34 


UNCLASSIFIED 


/Z0m07 


UNCLASSIFIED 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /Z0M07 
AD-610  081 
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MANUFACTURE  AND  hydrotest  OF  THREE  20  INCH  diameter 
MAR-AGING  STEEL  PRESSURE  VESSELS.  t  U  > 

DESCRIPTIVE  NOTE}  FINAL  TECHNICAL  REPT.  FOR  16  MAY  63-16 
OCT  6*1 , 

OCT  6*1  52P  HAUCK.W.  J.  I 

CONTRACT?  D A36  03*10RD3296 
PROj:  0MS501Q  1180800  51  03 

UNCLASSIFIED  REPORT 

supplementary  note: 

DESCRIPTORS:  (*PRESSURE  vessels»  maraging  steelsj , 

(•MARAGING  steels,  PRESSURE  VESSELS),  NICKEL  ALLOYS, 
TITANIUM  ALLOYS,  MOLYBDENUM  ALLOYS,  CARBON  ALLOYS, 
WELDING,  heat  TREATMENT,  AGING  (MATERIALS),  DEFORMAT 
TENSILE  PROPERTIES,  ROCKET  CASES,  CYLINDRICAL  BODIES 
FRACTURE  (MECHANICS) 
identifiers;  maraging  STEELS  18NI 

THE  FABRICATION  OF  THREE  PRESSURE  VESSELS  AND  THE 
HYDROTEST  OF  TWO  CONFIRMS  THE  VALIDITY  OF  THE  DESIGN 
CONCEPT  AND  THE  MATERIAL  SELECTED.  THE  USE  OF  18S 
NICKEL  MAR  AGING  STEEL  STRIP  AT  A  YIELD  STRENGTH 
APPROACHING  300,000  PSl  IS  POSSIBLE  IN  A  ROCKET  CASE* 
TEST  RESULTS  INOICATe  THAT  THE  PROCESSING 
TECHNIQUES  ARE  PRACTICAL  AND  THAT  CONSISTENCY  CAN  BE 
OBTAINED.  SIMPLICITY  OF  FABRICATION  AND  HEAT 
TREATMENT  SHOULD  BE  A  FAVORABLE  ECONOMIC  RESULT  EVEN 
THOUGH  THE  8ASIC  MATERIAL  COST  OF  THE  MAR-AGING  STEEL 
IS  SOMEWHAT  HIGHER  THAN  THE  lower  alloy  steels 
CURRENTLY  USED  IN  ROCKET  MOTORS,  IT  IS  BELIEVED 
that  UTILIZING  THE  FULL  PROPERTIES  AVAILABLE  IN  THE 
MAR-AGING  STEEL  AND  THE  PROCESSING  TECHNIQUES 
DEVELOPED,  THAT  TENSILE  STRENGTHS  SUBSTANTIALLY  IN 
EXCESS  OF  300,000  PSj  ARE  FEASIBLE  FOR  METAL  ROCKET 
CASES.  (AUTHOR)  (U) 


ION, 

*  ( U ) 
(U) 
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ARIZONA  UN  t  V  TUCSON 

THE  DESIGN  OF  RESEARCH  APPARATUS  FOR  CONSTANT-VOLUME 
COMBUSTION  PROCESSES.  (U) 

descriptive  notej  master»s  THESIS, 

6^  66P  ANDERSON, EVERETT  E.  5 

CONTRACT:  AF33  608  1038 

UNCLASSIFIED  REPORT 

supplementary  note: 

DESCRIPTORS}  (-COMBUSTION  CHAMBERS,  DESIGN), 

(-LABORATORY  EQUIPMENT,  COMBUSTION),  (-PRESSURE  VESSELS, 
COMBUSTION  CHAMBERS),  CONTROL,  TEMPERATURE,  PRESSURE, 
IGNITION,  WATER  VAPOR,  FLAME  PROPAGATION,  SAFETY,  STEEL, 
GLASS,  IGNITERS,  PHOTOGRAPHIC  RECORDING  SYSTEMS, 
MATHEMATICAL  ANALYSIS,  STRESSES,  SPHERES  (U) 

A  DESIGN  FOR  THE  CONSTRUCTION  AND  SELECTION  OF 
APPARATUS  FOR  CONST ANT-VOlUME  COMBUSTION  PROCESSES 
RESEARCH  IS  PRESENTED.  A  DISCUSSION  OF  THE  DESIGN 
CRITERIA  AND  CALCULATIONS  WITH  REGARD  TO  TEMPERATURE, 
PRESSURE,  MATERIAL,  ETC.,  IS  MADE.  COMPLETE 
ENGINEERING  DRAWINGS  AND  MATERIAL  LISTINGS  ARE 

included  in  order  that  this  paper  may  be  used  in  the 

actual  CONSTRUCTION  OF  A  CONSTANT- VOLUME  SPHERICAL 
BOMB  AND  SELECTION  OF  THE  ASSOCIATED  EQUIPMENT. 

(AUTHOR)  (U) 
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EXPERIMENTAL  STRESS  ANALYSIS  OF  A  ONE-SjXTH  SCALE 
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DESCRIPTIVE  NOTE!  FINAL  REPT., 
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UNCLASSIFIED  REPORT 
supplementary  note: 

DESCRIPTORS;  {•ANECHOjc  chambers,  model  TESTS), 
(♦STRESSES,  MATHEMATICAL  ANALYSIS),  {•PRESSURE  VESSELS, 
ANECHOIC  CHAMBERS),  MODEL  TESTS,  SPHERES,  EXPERIMENTAL 
DATA.  DESIGN  (U) 

an  EXPERIMENTAL  STRESS  ANALYSIS  WAS  MADE  TO  CONFIRM 
THE  DESIGN  FEASIBILITY  Op  A  DOUBLE  WALL  RQ-FOOT 
DIAMETER  SPHERICAL  PRESSURE  VESSEL  TO  BE  USED  AS  AN 
ANECHOIC  CHAMBER.  ELECTRICAL  RESISTANCE  STRAIN 
GAGES  WERE  USED  TO  MEASURE  STRAINS  ON  THE  SURFACE  OF 
THE  TEST  ARTICLE,'  A  ONE-SfXTH  SCALE  MODEL  OF  THE 
ANECHOIC  VESSEL,  FOR  SEVERAL  POSSIBLE  COMBINATIONS  OF 
INTERNAL  PRESSURE,  ANNULUS  PRESSURE  AND  DEAD  WEIGHT 
LOADS.  (U) 
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TENSILE  STRESSES  ON  THE  SURFACE  OF  AN  ELLIPSOIDAL 
CAVITY  IN  COMPRESSIVE  loading  situations,  <  U ) 

DESCRIPTIVE  NOTE {  INTERIM  REPT.i 
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unclassified  report 

SUPPLEMENTARY  NOTE1 

DESCRIPTORS;  (*PR£SSUR£  VESSELS,  COMPRESSIVE 
PROPERTIES),  BRITTLENESS,  SOLIDS,  BUBBLES,  ELLIPSOIDS. 
TENSILE  PROPERTIES,  STRESSES,  HYDROSTATIC  PRESSURE, 
FAILURE  (MECHANICS),  SUBMARINE  HULLS  <U) 


THE  STRESSES  ON  THE  WALLS  OF  EMBEDDED  CAVITIES  HAVE 
BEEN  INVESTIGATED,  PARTICULARLY  FOR  COMPRESSIVE 
LOADING  SITUATIONS  CORRESPONDING  TO  THOSE  FOR  SHELLS 
FOR  DEEP  SUBMERGENCE.  THE  DISCREPANCY  BETWEEN 
THEORETICAL  AND  MEASURED  COMPRESSIVE  STRENGTH  OF 
BRITTLE  SOLIDS  IS  ONE  MOTIVATING  FACTOR  FOR  EXTENDING 
THIS  INVESTIGATION.  THE  MAXIMUM  TENSILE  STRESS 
COMPONENTS  ARE  EQUAL  NUMERICALLY  TO  THE  APPLIED 
COMPRESSIVE  STRESS.  THE  MAXIMUM  TENSILE  STRESSES 
DEPEND  ON  THE  SHAPE  OF  THE  CAVITY,  POISSON'S  RATIO, 
AND  THE  ORIENTATION  OF  THE  CAVITY  jN  THE  SHELL.  IT 
IS  RECOMMENDED  THAT  THE  WORK  CONTINUE  WITH  THE  AIM  OF 
SHOWING  THE  EFFECTS  OF  CAVITIES  ON  STRENGTH*  ONE 


approach  recommended  IS  TO  calculate 

CRACKS  IN  THE  WALLS  OF  THE  CAVITIES* 


THE  EFFECTS  OF 
(AUTHOR)  (U) 
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CASCADE  ARRANGEMENT  IN  SPHERICAL  PRESSURE  VESSEL 
DESIGN  FOR  NUCLEAR  POWER  REACTORS,  (U) 
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UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE: 

DESCRIPTORS;  (^PRESSURE  VESSELS  1  CASCADE  STRUCTURES), 
(•PRESSURIZED  WATER  REACTORS,  PRESSURE  VESSELS )  » 
STRESSES,  SPHERES,  REACTOR  COOLANTS,  NUMERICAL 
ANALYSIS  (U) 

A  CASCADE  ARRANGEMENT  OF  PRESSURE  VESSELS  IS 
SUGGESTED  FOR  NUCLEAR  POWER  REACTOR  DESIGN.  THE 
STRESS  ANALYSIS  AND  A  PROCEDURE  FOR  THE  MINIMUM 
WEIGHT  DESIGN  OF  CASCADE  SPHERICAL  SHELLS  ARE 
PRESENTED.  A  NUMERICAL  EXaMPLE  OF  TWO  STAGE 
SPHERICAL  SHELLS  IS  GIVEN  TO  DEMONSTRATE  THE 
PROCEDURES  DEVELOPED  AS  WFLL  AS  THE  NEED  OF  SUCH 
PRESSURE  VESSELS  IN  NUCLEAR  POWER  REACTOR  DESIGN. 
(AUTHOR)  (U) 
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AUG  63  1 2 P  CARMAN » CARL  M*  (ARMlENTO, 

domenic  f *  ; markus , Harold  i 

REPT.  NO,  A63-2R 
PROJ:  IH02HM01AU1 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE )  REPT,  PREPARED  FOR  PRESENTATION  aT  ThE 
WINTER  ANNUAL  MEETING  OF  ThE  AMERICAN  SOCIETY  OF 
MECHANICAL  ENGINEERING,  PHILADELPHIA,  PA.,  17-22 
NOV  63.  ASME  PAPER  NO,  63-WA-138  PUB*  IN  JOURNAL 
OF  BASIC  ENGINEERING  Pl-7  1 9 6 3  (COPIES  NOT  AVAILABLE 
TO  OOC  OR  CLEARINGHOUSE  CUSTOMERS). 

DESCRIPTORS!  (♦PRESSURE  VESSELS,  FRACTURE  (MECHANICS)), 
(♦FRACTURE  (MECHANICS),  PRESSURE  VESSELS), 

metallography,  iron  alloys,  toughness,  fatigue 

(MECHANICS),  FAILURE  (MECHANICS),  STRESSES,  STRAIN 
(MECHANICS),  FRACTOGRAPHY  (U) 

criteria  for  predicting  pressure  vessel  performance 

BASED  ON  FRACTURE  TOUGHNESS  ARE  REVIEWED  IN  GENERAL 
TERMS,  EXPERIMENTAL  STUDIES  OF  SMALL  PRESSURE 

vessels  Fabricated  of  high  toughness,  high  strength 

STEEL  **33qV  (MOO  ♦  Si)  ARE  DESCRIBED.  DATA 
PRESENTED  INCLUDE  FATJGUe  LIFE  IN  PRESENCE  OF  A  SMALL 

part-through-crack  and  burst  properties  of  the 

FATIGUE  CRACKED  CYLtNOERS.  INTERPRETATION  OF  THE 

fatigue  data  is  based  on  paris*  relationship  da/ 

ON  *  K  TO  RTH  POWER/M.  THE  FAILURE  STRESSES 
ARE  DISCUSSED  IN  RELATION  TO  THE  STRESS  ELEVATING 
EFFECT  OF  LOCAL  BULGING  On  THE  APPARENT  FRACTURE 
TOUGHNESS,  THE  BEHAVIOR  OBSERVED  IN  TESTING  FULL 
SCALE  HIGH  STRENGTH  PRESSURE  VESSELS  FABRICATED  FROtf 
MATERIALS  HAVING  INTERMEDIATE  FRACTURE  TOUGHNESS, 

NAMELY,  06 A  STEEL  AT  200,000-PSI  YIELD  STRENGTH 
AND  300m  STEEL  AT  230,000-PSl  YIELD  STRENGTH  AND 
MATERIALS  HAVING  LIMITED  FRACTURE  TOUGHNESS ,  NAMELY , 

TWENTY  percent  NICKEL  MARAGING  STEEL  AT  280,000-P5I 
YIELD  STRENGTH,  ARE  DISCUSSED  IN  RELATION  TO  THE 
RATIO  OF  FRACTURE  TOUGHNESS  TO  PLANE-STRAIN  FRACTURE 
TOUGHNESS  BASED  ON  THE  ParT-THROUGH-CRACK  MODEL. 
PRECAUTIONS  NECESSARY  FOR  FABRICATION  AND 
INSPECTION  TO  INSURE  RELIABLE  PERFORMANCE  ARE 
DISCUSSED.  (AUTHOR)  ,U) 

40 

UNCLASSIFIED  /ZQm07 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  no.  /Z0M07 
ad-615  HI  5 

ALLIED  RESEARCH  ASSOCIATES  INC  CONCORD  MASS 

PHOTOELASTIC  INVESTIGATION  OF  STRESSES  IN  A 
PENETRATED  HEMISPHERE.  { U ) 

DESCRIPTIVE  NOTE!  FINAL  REPT., 

DEC  6H  3SP  HAMILTON, HAROLD  IBECKER, 

HERBERT  J 

REPT.  NO.  aRA-F-271-S 
CONTRACT!  NOBS90363 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE! 

DESCRIPTORS!  (‘PHOTOELASTicITY,  PRESSURE  VESSELS), 
(•PRESSURE  VESSELS,  STRESSES),  C*STR£SSES,  MATHEMATICAL 
ANALYS.'S),  HEMISPHERICAL  5hELlS,  PLASTICS,  LOAD 
DISTRIBUTION,  FRICTION,  SURFACE  PROPERTIES,  PENETRATION, 
MODEL  TESTS,  STEEL,  SPHERES,  PRESSURE,  ACRYLIC  RESINS, 
EPOXY  PLASTICS,  POLARISCQPES  <U) 

A  PHOTOELASTIC  STUDY  WAS  MADE  TO  DETERMINE  THE 
INFLUENCE  OF  SEAT  CONDITIONS  ON  THE  STRESS 
DISTRIBUTION  IN  A  representative  plastic  WINDOW  OF  a 
BATHYSCAPH  PRESSURE  VESSEL.  FRICTION  MEASUREMENTS 
WERE  MADE  FOR  COMPARISON  OF  MATERIALS  AND  SURFACE 
FINISHES.  TWODIMENSIONAL  TESTS  ESTABLISHED  THE 
GENERAL  CHARACTER  OF  THE  STRESS  DISTRIBUTIONS  IN  THE 
WINDOW,  AND  THREEOJMENSIONAL  TESTS  REVEALED  THE 
STRESSES  IN  A  SCALE  MODEL  OF  THE  PROTOTYPE.  IT  WAS 
FOUND  THAT  THE  ThREEDIMENSIONAL  STRESS  DISTRIBUTION 
IN  THE  REGION  OF  THE  INNER  FACE  OF  A  PLASTIC  WINDOW, 
WHEN  TESTED  IN  A  STEEL  SPHERE  AND  LOADED  UNDER 
EXTERNAL  PRESSURE,  WAS  SIMILAR  TO  STRESSES  IN  THE 
TWO-DIMENSIONAL  MODELS  IN  THAT  SAME  REGION.  THE 
RATIO  OF  MAXIMUM  STRESS  TO  APPLIED  PRESSURE  WAS  FOUND 
TO  BE  0.85  IN  THE  THREE-DIMENSIONAL  WINDOW  MODEL, 

WHICH  WOULD  ALSO  PERTAIN  TO  THE  PROTOTYPE.  THIS 
REPORT  INCLUDES  A  RECAPITULATION  OF  THE  DATA  OBTAINED 
ON  PREVIOUS  STUDIES  OF  THE  STRUCTURAL  BEHAVIOR  OF 
EXTERNALLY  PRESSURIZED  SPHERICAL  VESSELS  WITH  WINDOW 
AND  HATCH  PENETRATIONS,  YhE  REMAINING  WINDOW 
PROBLEMS  ARE  IDENTIFIED  &nD  DISCUSSED,  AND 
RECOMMENDATIONS  ARE  MADE  FOR  FUTURE  PROJECTS, 

(AUTHOR)  (U) 
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UNCLASSIFIED 
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UNCLASSIFIED 


DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /Z0M07 
AD-617  S9U 

ILLINOIS  UN  I V  URBANA  DEPT  OF  THEORETICAL  AND  APPLIED 
MECHANICS 


PHOTOELASTIC  STUDY  OF  THE  STRESSES  NEAR  OPENINGS  IN 
PRESSURE  VESSELS, 


<U) 


MAR 

REPT.  NO. 
CONTRACT  5 


65  101P  TAYLOR, C.  E.  I L I  NO  »  N •  C.  i 

T/AM-270 

N0BS72069  ,NOBS8All2 


UNCLASSIFIED  REPORT 
supplementary  note: 

DESCRIPTORS:  (*PHOTOELASTlclTY,  PRESSURE  VESSELS), 

(•PRESSURE  VESSELS,  STRESSES),  C*STRESSES, 

PRESSURE  VESSELS),  MODEL  TfSTS,  EXPERIMENTAL  DATA, 
MATHEMATICAL  ANALYSIS,  LO AO  DISTRIBUTION,  NOZZLES, 

TEST  METnODS,  STRUCTURES,  SPHERES,  CYLINDRICAL 

BODIES,  STRUCTURAL  SHELLS,  SURFACE  PROPERTIES  (U) 

THE  REPORT  DESCRIBES  THE  EXPERIMENTAL  TECHNIQUES 
USED  IN  THE  STUDY,  PRESENTS  THE  RESULTS,  AND 
DISCUSSES  THE  PROBABLE  ACCURACY.  (U) 
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ODC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /Z0M07 
AO-617  902 

NAVAL  APPLIED  SCIENCE  LAa  BROOKLYN  N  Y 

DEVELOPMENT  OF  tVELD I Ng  TECHNIQUES  FOR  FABRICATING  A 
THICK  PLATE  TITANIUM  PRESSURE  BOX,  ( U ) 

DESCRIPTIVE  NOTE!  TECHNICAL  MEMO. 

M  17P 

REPT.  NO.  6377*4  ,TM-7 

PROJ!  SF013  01  03  ,SR007  Ot  02 

TASK!  0216  ,0704 

UNCLASSIFIED  REPOR.T 

SUPPLEMENTARY  NOTE! 

DESCRIPTORS;  (fTlTANlUM  ALLOYS,  WELDING), 

(•WELDING,  TITANIUM  ALLOYS),  (^PRESSURE  VESSELS, 

TITANIUM  ALLOYS),  TITANIUM,  METAL  PLATES, 

THICKNESS,  WELDS,  CONTAINERS,  SURFACE 
PROPERTIES,  CONTAMINATION,  TESTS,  HYDROSTATIC 
PRESSURE,  ALUMINUM  ALLOYS,  VANADIUM  ALLOYS  (U) 

IDENTIFIERS!  TITANIUM  ALLOY  6  AL  4  V  (U) 

suitable  out-of-chamber,  manual  AND  semi-automatic 
welding  techniques  have  been  developed  for  the 
fabrication  of  a  titanium  alloy  PRESSURE  box  of  the 
TYPE  REQUIRED  FOR  LOW  CYCLE  FATIGUE  STUDIES  AT  THE 
MARINE  engineering  LABORATORY,  these 
TECHNIQUES  may  ALSO  BE  USF.D  FOR  FABRICATING  COMPLEX 
STRUCTURAL  ELEMENTS  OF  HEAVY  PLATE  TITANIUM. 

(AUTHOR)  (U) 
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DDC  REPORT  8IBLI0GRAPHY  SEARCH  CONTROL  NO.  /Z0M07 
AD-621  281 

CENTRE  NATIONAL  OE  LA  RECHERCHE  SCIENTIFIQUE  MARSEILLE 
(FRANCE) 

PRESSURE  CHAM8ER  FOR  M I CR OELEC TROPH YS l 0L06 I C AL 
TECHNIQUES  (CAISSON  OE  COMPRESSION  POUR  TECHNIQUES 
MICHOELECTROPHYSIOLOGIQUES)  .  (U) 

°CT  69  13P  CHAGNEUX, ROGER  l 

CONTRACT:  AF-EOAR-1 14-63,  PHS-NB-03337 

PROJ:  AF-9777 

task:  97770T 

MONITOR:  AFOSR  ,  65- l 29H 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE:  PUB.  JN  BULL  INST  QCEANQGR 
MONACO  V61  N 1 287  Pl-8  1964  (COPIES  AVAILABLE  ONLY  TO 
□DC  USERS).  TEXT  IN  FRENCH  WITH  SUMMARY  IN 
ENGLISH. 


descriptors:  ( ^pressure  vessels,  laboratory 

EQUIPMENT),  (‘BIOLOGICAL  LABORATORIES,  PRESSURE 
VESSELS),  PRESSURE,  REMOTE  CONTROL  SYSTEMS,  H I GH- 
PRESSURE  RESEARCH,  GASES,  NERVE  CELLS,  NERVOUS 
SYSTEM,  PHYSIOLOGY,  MARINE  BIOLOGY  (U) 

IDENTIFIERS}  ELECTROPHYSIOLOGY  (U) 

THIS  RESEARCH  PROGRAM  ON  the  effect  OF  hyperbaR 
GASES  on  ISOLATED  nerve  cells  of  • aplys I A  *  HAS 
INVOLVED  THE  STUDY  AND  CONSTRUCTION  OF  A  PRESSURE 
CHAMBER,  the  CHAMBER  IS  MAINLY  COMPOSED  OF  A 
CYLINDRICAL  tube,  WITH  2  GLASS  PORTHOLES  ALLOWING  The 
ILLUMINATION  AND  OBSERVATION  OF  THE  BIOLOGICAL 
PREPARATIONS,  AND  2  MOVEABLE  DOORS  WITH  A 
QUICKCLOSING  SYSTEM  WHICH  PERMIT  M I CRQMAN I PULAT I  ON . 
ELECTRICAL  CONNECTIONS  ASSURE  ALL  THE  VARIOUS 
REMOTE  CONTROLS.  TWO  TAPS,  PURGE  AND  STOP,  A 
MANOMETER  AND  A  SAFETY  VALVE  COMPLETE  THE  EQUIPMENT 
OF  THE  CHAMBER,  THE  EQUIPMENT  MEETS  THE 
REQUIREMENTS  OF  M  I  CROELECTROPH YS I OLOG I  CAL  TECHNIQUES 
AND  CAN  SUBMIT  THE  PREPARATIONS  TO  CONSTANT  PRESSURES 
OF  AS  MUCH  AS  6  BARS,  (AUTHOR)  (U) 


unclassified 
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unclassified 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZQM07 
AD-621  911 

DIRECTORATE  OF  SCIENTIFIC  INFORMATION  SERVICES  OTTAWA 
(ONTARIO) 

REPAIRING  THICK-WALLED  HIgH-PRESSURE 
ELECTRIC  ARC  WELDING, 

DEC  64  7P  F A RBER  *  G  •  KH. 

REPT.  no.  T-418-R 
MONITOR:  TT  t  65-40732 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTES  TRANS.  OF  KHIMlCHESKOE 
MASHINOSTR0ENIE  (USSR)  V5  n4  P29-32  1963.  ALSO 
AVAILABLE  FROM  NRC  AS  C-Sul. 


VESSELS  BY 

(U) 

•  NIKI  TIN, D.  G. 


DESCRIPTORS;  ( * ARC  WELDING.  PRESSURE  VESSELS). 

(♦PRESSURE  VESSELS,  ARC  WELDING).  (♦STEEL.  ARC 
WELDING),  USSR,  MAINTENANCE.  THICKNESS,  CHROMIUM 
ALLOYS,  NICKEL  ALLOYS,  MOLYBDENUM  ALLOYS,  HEAT 
EXCHANGERS,  WELDING  RODS  (U) 


A  WELDING  TECHNIQUE  IS  DESCRIBED  FOR  WELD  BUILD-Up 
OF  DAMAGED  AREAS  IN  THlCK'-WALLED  VESSELS  AND  TO 
RESTORE  REACTION  COLUMNS  AND  HEAT  EXCHANGERS. 

THREE  COLUMNS  AND  A  HEaT-fXCHANGER  WERE  KEPT  UNDER 

observation  during  one  operating  year,  the 

EQUIPMENT  WORKED  AT  A  PRESSURE  OF  2BQ-3QQ  ATMOSPHERES 
AND  A  TEMPERATURE  OF  35Q-J9QC  INSIDE  THE  REACTION 
COLUMNS  AND  200-350C  IN  THE  HE ATEXCHANGERS . 

ACCORDING  TO  THE  READINGS  OF  SURFACE  THERMOCOUPLES 

the  temperature  of  the  outer  walls  of  the  apparatus 

FLUCTUATED  WITHIN  THE  LIMITS  16Q-22QC.  ONLY  IN 
SOME  UNITS  WAS  THERE  OBSERVED  A  LOCAL  OVERHEATING  To 
TEMPERATURES  25Q-30UC.  VISUAL  EXAMINATIONS  SHOWED 

that  no  visible  defects  whatever  had  developed  in  the 

REPAIRED  AREAS  ON  THE  VESSEL  WALLS,  (U) 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZQMQ7 
AD-623  166 

NAVY  ELECTRONICS  LAB  SaN  dIEGO  CALIF 

PRESSURE  VESSEL  FOR  CALIBRATING  SONAR  TRANSDUCERS. 
ACOUSTICALLY  TRANSPARENT  FIBER  GLASS  CAPSULE  PERMITS 
TESTING  AT  PRESSURES  TO  800  PSIG.  (U) 

DESCRIPTIVE  NOTE}  RESEARCH  AND  DEVELOPMENT  REPT.  FOR  OCT 


6 ‘♦-MAR  65, 


o  — 

iimm  go  | 

UUL  65  2 1 P 

green, c. 

REPT. 

NO.  NEL-13QI 

pkoj: 

SF101  03  18 

task: 

80H9 

UNCLASSIFIED  REPORT 


supplementary  note: 

DESCRIPTORS:  {•PRESSURE  vessels,  test  FACILITIES), 

(•GLASS  TEXTILES,  PRESSURE  VESSELS),  (•SONAR 
EQUIPMENT,  CALIBRATION),  ( .TRANSDUCERS ,  SONAR 
EQUIPMENT),  PRESSURE,  ACOUSTIC  EQUIPMENT,  SOUND 
TRANSMISSION,  HIGH-PRESSURe  RESEARCH,  ACOUSTIC 
IMPEDANCE  (U) 

ACOUSTICALLY  TRANSPARENT  VESSEL  HOUSES  a  SINGLE 
TRANSDUCER  FOR  TESTING  UNOER  PRESSURE  TO  800  PSIG, 

TESTS  OF  B2HFA  TRANSDUCER  INDICATE  MARKED 
DIFFERENCE  IN  TRANSMITTING  RESPONSE  AT  DEPTH. 

(AUTHOR)  (U) 
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ODC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /Z0M07 

AD-625  950  H/2  a/IQ  13/8 

NAVAL  CIVIL  ENGINEERING  LAB  PORT  HUENEME 

THE  CONVERSION  OF  16-INCH  PROJECTILES  TO 
VESSELS. 

DESCRIPTIVE  NOTES  TECHNICAL  NOTE, 

JUN  65  67P  GR AY i K «  0.  SSTACH 

REPT.  NO.  NCEL-TN-755 
PROJ;  Y-F-O15-0J-07-O01 

UNCLASSIFIED  REPORT 


DESCRIPTORSj  (*PR0JECTILES.  PRESSURE  VESSELS ) > 

(•PRESSURE  VESSELS,  UNDERWATER  EQUIPMENT),  DESIGN, 
MANUFACTURING  METHODS,  PROCESSING,  TESTING, 

OCEANOGRAPHIC  EQUIPMENT,  SEALS l STOPPERS  )  , 

MECHANICAL  DRAWING,  QEEP  SUBMERGENCE  ( U ) 

PRESSURE  VESSELS  FOR  USE  WITH  FRESH  WATER  AND  SEA 
WATER  AT  PRESSURES  UP  TO  20.000  PSI  HAVE  BEEN 
FABRICATED  FROM  MODIFIED  16-INCH  HIGH  CAPACITY 
NAVAL  PROJECTILES.  DETAILS  FOR  MODIFICATION  OF 
PROJECTILES  AND  THE  FABRICATION  OF  SUPPORTING 
EQUIPMENT  ARE  PRESENTED.  PROOF  TESTING  PROCEDURE 
AND  DATA  are  DESCRIBED  AND  DISCUSSED.  (AUTHOR) 

(U) 


CALIF 

PRESSURE 

(U) 

IW,J.  D.  t 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZQM07 
AD-&28  877  13/8  l  3/ H 

GIBBS  LAB  Yale  univ  new  haven  conn 

technique  for  forming  pressure  windows  from  thin 
metal  sheets.  ( u ) 

descriptive  note:  revised  ed.» 

SEP  65  2P  CLELAND»W.  E»  )PREPOST,R.  { 

UNCLASSIFIED  report 

AVAILABILITY}  PUBLISHED  IN  REVIEW  OF  SCIENTIFIC 
INSTRUMENTS  V36  N 1 2  P1881-3  1965.  COPIES  TO  DDC  USERS 
ONLY. 

SUPPLEMENTARY  NOTE}  REVISION  OF  MANUSCRIPT  RECEIVED  15 
MAR  65.  PREPARED  IN  COOPERATION  WITH  HIGH  ENERGY 
PHYSICS  LAB.,  STANFORD  UNJV.,  CALIF..  REPT.  NO. 

HEPL-^27.  RESEARCH  SUPPORTED  IN  PART  BY  AFOSR,  ARPA 
AND  NONR. 

DESCRIPTORS}  (*PRESSUR£  VESSELS, 

DIAPHRAMSI MECHANICS)  )  ,  ( *0 ! APHRAMS ( MECHAN I CS ) » 

SHEETS),  (•MATERIAL  FORMING, 

DI APHRAMS(MECHANICAL) ) ,  ALUMINUM  ALLOYS, 

STAINLESS  STEEL,  THICKNESS. 

FRACTURE(MECHANICS)  (U) 

reprint;  technique  for  forming  pressure  windows  from 
THIN  metal  SHEETS. 
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ODC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /Z0M07 

AO-629  88  J  18/10  |8/9 

NAVAL  RESEARCH  LA8  WASHINGTON  D  C 

RADIATION  DAMAGE  SURVEILLANCE  OF  POWER  REACTOR 
PRESSURE  VESSELS.  (U) 

DESCRIPTIVE  NOTE!  INTERIM  rEPT.. 

JAN  66  23P  SERPAN.C.  2.  • JR. {STEELE.  I  . 

e.  jhawthorne, j.  r.  ; 

REPT.  No.  NRL-63H9, 

CONTRACT:  aT(R9-S)-2110, 

PROj:  RR-007-Q1-H6-5H09  , Sr-007 -0 1 -0 1 
TASK:  0858, 

UNCLASSIFIED  REPORT 
SUPPLEMENTARY  NOTE; 

DESCRIPTORS;  (•RADIATION  DAMAGE,  PRESSURE  VESSELS), 
(•PRESSURE  VESSELS,  RADIATION  DAMAGE ) »  (•POWER 
REACTORS,  PRESSURE  VESSELS),  NEUTRON  FLUX,  LIFE 
EXPECTANCY,  TRANSITION  TEMPERATURE,  NUCLEAR  POWER 
PLANTS,  MECHANICAL  PROPERTIES,  REACTOR  SAFETY 
SYSTEMS,  RE8CT0R  SYSTEM  cDmPONENTS  (U) 

THE  DELETERIOUS  EFFECT  OF  HIGH  ENERGY  NEUTRONS  UPON 
THE  MECHANICAL  PROPERTIES  OF  REACTOR  PRESSURE  VESSEL 
STEELS  HAS  PROMPTED  THE  EMPLOYMENT  OF  MATERIAL 
SURVEILLANCE  PROGRAMS  IN  MANY  NUCLEAR  POWER  PLANTS. 

THESE  PROGRAMS  PROVIDE  FOR  THE  EXPOSURE  OF  TEST 
SPECIMENS  REPRESENTATIVE  oF  THE  REACTOR  PRESSURE 
VESSEL  AT  IN-REACTOR  LOCATIONS,  WHEREIN  THEY  WILL 
EXPERIENCE  THE  SAME  THERMAL  AND  RADIATION  DAMAGE 

history  as  the  vessel  itself,  evaluation  of  these 

SPECIMENS,  WHICH  REVEALS  THE  PROGRESSIVE  CHANGES  IN 
THE  MECHANICAL  PROPERTIES  OF  THE  VESSEL,  PROVIDES  A 
BASIS  UPON  WHICH  OPERATIONAL  PROCEDURES  AND  MAXIMUM 
LIFETIME  EXPOSURE  MAY  BE  FORMULATED  FOR  THE  PLANT. 

A  REVIEW  AND  AN  ANALYSIS  oF  SEVERAL  INSTANCES  OF 
SHORTCOMINGS  IN  SURVEILLANCE  PROGRAMS  ARE  PRESENTED 
ALONG  WITH  A  SET  OF  RECOMMENDATIONS  FOR  CONSIDERATION 
IN  PLANNING  NEW  SURVEILLANCE  PROGRAMS.  IN 
UTILIZING  THESE  RECOMMENDATIONS,  PRESSURE  VESSEL 
SURVEILLANCE  PROGRAMS  CAN  BE  MADE  TO  PROVIDE  VALUABLE 
INFORMATION  FOR  USE  IN  DETERMINING  PLANT  OPERATIONS; 

AT  THE  SAME  TIME  RESULTS  FROM  THESE  PROGRAMS  MAY  ADD 
TO  THE  GENERAL  KNOWLEDGE  OF  RADIATION  EFFECTS  IN 
PRESSURE  VESSEL  STEELS  OR  OTHER  MATERIALS  SUBJECT  To 
RADIATION,  RECOGNITION  OF  THE  VALUE  OF 
SURVEILLANCE  PROGRAMS  AND  THEIR  CONSCIENTIOUS 
APPLICATION  SHOULD  FURTHER  THE  PUBLIC  ACCEPTANCE  OF 
NUCLEAR  REACTORS  AS  SAFE  ALTERNATIVE  POWER  SYSTEMS.  (U) 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZOMQ7 

AO-631  4H3  16/R.2  21/8.1 

BENOIX  MISHAWAKA  0 1 V  BENQlX  CORP  INO 

development  of  a  hermetic  SEALED  NITROGEN  STORAGE 
SYSTEM  FOR  THE  TALOS  RlM-gE  FUEL  PRESSURIZATION 
SYSTEM.  (U) 

DESCRIPTIVE  NOTE  5  FINAL  REPT., 

FEB  66  6,’P  CLAXTONiW.  B.  5 

REPT.  NO.  8XM-S930, 

CONTRACT!  N0W-65-U289 

UNCLASSIFIED  REPORT 

supplementary  note: 

DESCRIPTORS;  (♦guided  MISSILE  COMPONENTS,  PRESSURE 
VESSELS),  (*FU£L  SYSTEMS,  .PRESSURE  VESSELS). 
(♦TANKS(CONTAINERS)  .  FUEL  SYSTEMS),  NITROGEN. 

STORAGE,  GUIDED  MISSILES(SURFACE-TO-AIR)  , 

SHIPBORNE,  HERMETIC  SEALS,  RELEASE.  MECHANISMS, 

VALVES,  EXPLOSIVES  INITIATORS,  PRESSURE 

GAGES  (U) 

IDENTIFIERS:  fuel  PRESSURIZATION  SYSTEMS, 

TALOS  (U) 

THE  REPORT  DESCRIdES  a  METHOD  USED  TO  PROVIDE  A 
2150  PSI  NITROGEN  STORAGE  SYSTEM  THAT  RETAINS 

operational  pressure  for  a  minimum  period  of  three 

YEARS  WITHOUT  INTERIM  SERVICING.  A  HERMETIC  TANK 
SEAL  AND  A  SQUIB  OPERATED  RELEASE  MECHANISM  WERE 
DEVELOPED  FOR  THIS  PURPOSE.  THE  RELEASE  MECHANISM 
UTILIZES  A  NOTCHED  RELEASE  TUBE  THAT,  WHEN  IMPACTED 
BY  A  SQUIB  OPERATED  PISTON,  RUPTURES  PROVIDING  A 
CONTAMINATION  FREE  PATH  To  A  PRESSURE  REGULATOR. 
EMPHASIS  WAS  GIVEN  To  METHODS  THAT  WOULD  PERMIT 
RETROFIT  OF  AN  EXISTING  STORAGE  SYSTEM.  (AUTHOR) 

(U) 
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9DC  REPORT  BIBuIOGRaPHY  SEARCH  CONTROL  NO.  /ZOM07 

AD-632  092  1 3/N 

united  STATES  RUBBER  CO  MISHAAAKA  IND 

LINERS  FOR  HIGH  PRESSURE  aIR  STORAGE  VESSELS.  (U) 

DESCRIPTIVE  NOTE!  QUARTERLY  PROGRESS  REPT.  NO.  5,  l  jAN- 
I  APR  66  , 

APR  66  37P  UHLIG.E.  C.  SFALKENAU.V*  A. 

!KOHRN,R.  C.  ! 

CONTRACT:  NOBS-92 1 50  » 

PROJI  SR-007-03-0H. 
task:  loos, 

UNCLASSIFIED  REPORT 
SUPPLEMENTARY  NOTE: 

DESCRIPTORS!  ( *F I  LAMENT  SOUND  CONSTRUCTION,  ‘STORAGE 
TANKS),  (♦PRESSURE  VESSELS.  STORAGE  TANKS),  AIR, 
laminates,  feasibility  STUDIES  (U) 


unclassified 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /Z0MQ7 

AD-636  385  13/8  i 3/5  13/1 

INTERNATIONAL  INST  Op  WELDING 

COMMISSION  xn  pressure  vessels,  BOILERS  AND  PIPE 
LINES.  (U) 

DESCRIPTIVE  NOTES  ANNUAL  RePT. 

JUL  65  10P 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTES 

DESCRIPTORS;  (•WELDING,  SYMPOSIA),  (^PRESSURE 
VESSELS,  WELDING),  (•BOILERS,  WELDING),  (*PlPES, 
WELDING),  WELOS,  STRESSES,  STEEL,  HEAT 
TREATMENT,  NON-DESTRUCTIVE  TESTING  (U) 

ANNUAL  REPORT  OF  COMMISSION  XI  CONCERNING 

WELDING  OF  PRESSURE  VESSELS,  BORERS,  AND  PIPE  LINES* 

(U) 
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AD-636  963  1 3/R  j  3/7  1 H/2  11/j* 

AUBURN  RESEARCH  FOUNDATION  ALA  I 

! 

MECHANISMS  OF  METALLIC  FAILURE!  FLAW  INITIATIO^ 
techniques  and  measurements  IN  THIN-WALL  pressure 
VESSELS.  ( U ) 

JUN  66  27P  MAYNOR.HAL  W.  i  JR.  5 

BUSCH, COURTNEY  C.  ! 

REPT.  NO.  S« 

CONTRACT!  OA-O l -02 1 -AMC- 1 252  i  (Z)  , 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE!  AN  INSTRUMENTED  HYDRAULIC  SYSTEM  FOR 
THE  INTRODUCTION  OF  CRACKS  TO  AND  BURST  TESTING  OF  H I GH- 
STRENGTH  STEEL  PRESSURE  VESSELS. 

DESCRIPTORS:  (*PRESSUR£  VESSELSt 

♦FRACTUREImECHANICS) } ,  ( *HYDRAULIC  SYSTEMS.  TEST 
EQUIPMENT),  RUPTURE,  MaRAGJNG  STEELS,  NICKEL 
ALLOYS,  FAILURE (MECHANICS)  ,  MODEL  TESTS, 

TOUGHNESS,  STEEL,  STRESSES  ( U ) 

A  HYDRAULIC  SYSTEM  WAS  DESIGNED  AND  CONSTRUCTED  FOR 
THE  PURPOSE  OF  INTRODUCING  SURFACE  OR  P ART-THROUGH- 
THE-THICKNESS  CRACKS  TO  THIN-WALL  (0. 065-IN.) 
SCALE-MODEL  PRESSURE  VESSELS,  THE  HOOP  STRESSES 
RESULTING  FROM  INTERNAL  PRESSURE,  IN  THE  RANGE  'iOQO 
TO  5000  PSl,  WjLL  BE  APPLIED  AS  PRESSURE  PULSES  AT 
FREQUENCIES  UP  TO  160  CYCLES  PER  MINUTE  FOR  NUMBERS 
OF  CYCLES  REQUIRED  TO  GROW  CRACKS  OF  PREDETERMINED 
LENGTHS.  THE  SYSTEM  CONSISTS  ESSENTIALLY  OF  A 
MOTOR-ORIVEN  HYDRAULIC  PUMP,  VALVES,  FITTINGS,  TUBInG 
AND  APPROPRIATE  INSTRUMENTATION.  A  COMPONENT  OF  THE 
SYSTEM,  A  MANUALLY-OPERATED  HYDRAULIC  PUMP,  WILL 
AFFORD  BURST  PRESSURES  Up  TO  30,000  P S I  TO  TEST 
VESSELS  CONTAINING  INDUCED  CRACKS,  SEVERAL  VESSELS 
WERE  FABRICATED  FROM  18  PER  CENT  NICKEL  (250 
GRADE)  MARAGING  STEEL.  (AUTHOR)  (U) 
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AO-637  013  20/11  13 /H 

CATHOLIC  UN  1 V  Op  AMERICA  WASHINGTON  D  C  STRESS  ANALYSIS 
LABS 


DISTRIBUTION  OF  STRESSES  IN  A  PRESSURIZED  HOLLOW 
CYLINDER  WITH  A  circular  HOLE.  .  *0) 

DESCRIPTIVE  NOTES  FINAL  REPT..  APR  65* JUL  66. 

JUL  66  37P  DURELLI.A.  J.  SDEL  RIO,C.  J.  J 

P ARKS  »  V  .  J.  I  FENG i H  »  S 
CONTRACTS  N0NR-H8 86 < OQ  )  , 

PRO  J  S  S-F01  3-03-02  ,CUA-H.  1  M  2  •  0 
TASKS  19.  54, 


UNCLASSIFIED  REPORT 


SUPPLEMENTARY  NOTES 

DESCRIPTORS:  (*STRESSES,  ^PRESSURE  VESSELS), 

CYLINDRICAL  BODIES,  STRUCTURAL  SHELLS, 

PHOTOELASTICITY,  COATINGS 

THIS  PAPER  DEALS  WITH  AN  EXPERIMENTAL  DETERMINATION 
OF  STRESSES  IN  A  PRESSURJZEO  THIN  HOLLOW  CYLINDER 
WITH  A  CIRCULAR  HOLE.  BRITTLE  COATING.  MECHANICAL 
AND  ELECTRICAL  STRAIN  GAGES  AND  PHOTOELASTICITY  WERE 

USED  for  the  analysis,  a  comparison  with  A 
THEORETICAL  development  APPLIED  to  A  SIMILAR  case  IS 
MADE.  COMMENTS  ON  THE  BEST  EXPERIMENTAL  PROCEDURES 
TO  BE  F0LL0WE0  IN  THE  SOLUTION  OF  THIS  KIND  OF 
PROBLEMS  ARE  MADE.  (AUTHOR)  (U) 
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AD-636  136  13/10  20/11 

NAVAL  ORDNANCE  LAB  WHITE  OAK  HD 

STRESSES  IN  SHALLOW  GLASS  DOMES  WITH  CONSTRAINED 
EDGES.  (U) 

JUN  66  6SP  PR0CT0R» JAMES  F.  ! 

REPT.  NO.  N0LTR-66-H6 
PKOj;  N0l-889, 

UNCLASSIFIED  REPORT 

supplementary  note: 

DESCRIPTORS:  (♦PRESSURE  VeSSELSi  DEEP  SUBMERGENCE ) , 

(♦GLASS,  STRESSES),  STRUCTURAL  SHELLS,  HATCHES, 
LOADING(MECHANICS) ,  STRAIN(MECHANICS)  (U) 

stress-strain  RELATIONS  developed  for  rotationally 
SYMMETRIC  bending  AND  STRf.TCHING  OF  SHALLOW  SEGMENTS 
OF  THIN  SPHERICAL  SHELLS  aRE  EXTENDED  To  EVALUATE  ThE 
RESPONSE  OF  A  GLASS  DOME  WITH  EDGE  CONSTRAINT  TO  A 
UNIFORMLY  APPLIED  LOAD  OVER  A  SMALL  CIRCULAR  AREA  AT 
THE  APEX.  THEORETICALLY  DERIVED  STRESS-STRAIN 
CURVES  FOR  THE  CONSTRaINED-EDGE  CASE  ARE  COMPARED 
WITH  SIMILAR  CURVES  WITH  EXPERIMENTAL  RESULTS  FROM 
SEVERAL  STATIC  TESTS,  ALSO  THE  EFFECTS  OF  DEGREE 
OF  EDGE  CONSTRAINT  AND  LOCAD  CONCENTRATION  ARE 
DEMONSTRATED  ANO  DISCUSSED.  (AUTHOR)  (U) 
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AD-63B  ?2&  U/H 

DOUGLAS  AIRCRAFT  CO  INC  SaNTA  MONICA  CALIF  MISSILE  aND 
SPACE  SYSTEMS  0  I  V 

STRESS  ANALYSIS  OF  A  R-lNcH  DIAMETER  PRESSURE  VESSEL 
DURING  A  IM  BIAXIAL  BURST  TEST,  ( U ) 

JUN  66  65P  MC I VER , R •  W.  i 

REPT.  NO.  DAC-59S00, 

UNCLASSIFIED  REPORT 

supplementary  note: 

DESCRIPTORS;  (-.PRESSURE  VESSELSt  STRESSES), 

RUPTURE,  TESTS,  CYLINDRICAL  BODIES  (U> 

THE  INVESTIGATION  WAS  MADE  TO  DETERMINE  THE 
VARIATION  OF  STRESS  RATIO  IN  THE  TEST  SECTION  OF  A  R- 
INCM  DIAMETER  PRESSURE  VESSEL.  A  ijl  BIAXIAL 
TEST  WAS  CONDUCTED  BY  APPLYING  A  COMBINATION  OF 
PRESSURE  AND  AXIAL  LOAD  AT  AN  ESSENTIALLY  CONSTANT 

ratio  to  the  test  cylinder  until  failure,  the 

STRESS  ratio  WaS  DETERMINED  AT  EACH  OF  TWENTY-ONE 
locations  from  measured  principal  strains,  the 
maximum  variation  in  yield  strength  at  any  of  the 

NINE  CENTERMOST  LOCATIONS  IN  THE  TEST  SECTION  WAS 
LESS  THAN  bLUS  OR  MINUS  1.5  PERCENT  OF  THEIR  AVERAGE , 
THIS  specimen  configuration  IS  CONSIDERED 
ACCEPTABLE  for  ni  BIAXIAL  tests,  provided  that  the 
THINNEST  AREA  OF  THE  SPECIMEN  IS  LOCATED  CLOSE  TO  ThE 
AXIAL  CENTER-LINE  OF  THE  TEST  SECTION.  (AUTHOR)  (U) 
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AD-&38  994  20/11 

WESTI.NGHOuSE  RESEARCH  LA&S  PITTSBURGH  Pa 

DETERMINATION  OF  STRESSES  at  non-radial  openings  IN 
SPHERICAL  PRESSURE  VESSELS.  <u) 

MAR  66  35P  LE VEN ,  M  •  M.  ? 

REPT.  NO,  66-9D7-S20-R1  . 

CONTRACT!  N08S-90132* 

PROJ:  SF013-06, 

TASK:  4218, 

UNCLASSIFIED  REPORT 
SUPPLEMENTARY  NOTE? 

DESCRIPTORS:  (^PRESSURE  VESSELS,  ^STRESSES), 

SPHERES,  experimental  DATA.  MODEL  TESTS  (U) 

AN  ATTEMPT  MAS  MADE  TO  SIMULATE  EXPERIMENTALLY  THE 
THEORETICAL  CASE  OF  AN  OBLlOUE  HOLE  IN  A  PRESSURIZED 
SPHERICAL  VESSEL.  FOR  THE  CASE  OF  AN  OPENING  OF 
DIAMETER  RATIO  0.129  AND  aT  45  DEGREES  TO  THE  RADIAL 
DIRECTION,  SEVEN  DIFFERENT  CLOSURE  SCHEMES  MERE 
TRIED.  THESE  ARE  LISTED  AS  WS-16B1,  WS- 
16B1  A  TO  F,  INCLUSIVE.  RADICALLY  DIFFERENT 
STRESSES  WERE  OBTAINED  FOR  EACH  CLOSURE  SCHEME, 
INDICATING  A  VERY  SENSITIVE  DEPENDENCE  OF  STRESS  ON 
CLOSURE  CONDITIONS.  FOR  0  DEGREE  SECTION  (]•£•* 

THE  SECTION  IN  WHICH  THE  ACUTE  ANGLE  BETWEEN  THE 
OPENING  AND  THE  VESSEL  IS  AT  THE  ijNNER  SURFACE)  ,THE 
MAXIMUM  STRESS  VARIED  FROM  2.55S  V'O  4. BIS,  S 
BEING  ThE  NOMINAL  STRESS  IN  THE  SPHERICAL  VESSEL; 

FOR  The  180  DEGREE  SECTION,  THE  MAXIMUM  STRESS 
VARIATION  WAS  FROM  3,06  TO  6.75S.  (AUTHOR)  1U) 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZQM07 

AD-639  160  H/2  il/6 

FOREIGN  TECHNOLOGY  DIV  AR I GHT-P ATTERSON  AFB  OHIO 

ON  THE  METHOO  OF  TESTING  METALS  AT  HIGH  TEMPERATURE 
AND  PRESSURE  VALUES.  <U) 

JUN  66  1 2P  GORBtM.  L.  I 

REPT.  NO,  FTD-TT-65-1887. 

MONITOR:  TT  66-62286 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE:  UNEDITED  ROUGH  DRAFT  TRANS.  OF 
PR YKLADNA  MEKHANIKA  (USSR)  VlO  N6  P 5 7 - B  1  I96H. 

DESCRIPTORS:  ( ♦PRESSURE  VESSELS  t  TEST  EQUIPMENT)! 

(♦METALS,  TEST  METHODS),  USSR,  H 1 GH-PRESSURE 
RESEARCH,  TEMPERATURE,  MEASUREMENT,  HIGH- 
TEMPERATURE  RESEARCH,  THERMOCOUPLES  (U) 

THE  CONSTRUCTION  JS  DESCRIBED  OF  A  NEW  VARIANT  OF 
conical  CYLINDRICAL  HIGH  PRESSURE  CHAMBER*  a 
method  IS  PROPOSED  FOR  MEASURING  TEMPERATURES  IN  THE 
HIGH  PRESSURE  CHAMBER,  BASED  ON  THE  PRINCIPLE  OF  A 

natural  thermocouple,  (author)  <u) 
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AD-6R0  919  16/12  l3/*» 

PENNSYLVANIA  STATE  UNIV  UNIVERSITY  PARK  DEPT  OF 
ENGINEERING  MECHANICS 

CASCADE  ARRANGEMENT  IN  SPHERICAL  VESSEL  DESIGN  FOR 

nuclear  power  reactors,  (u) 

DEC  65  IIP  HU.L.  «•  l SCHUTZLER » J.  C.  { 

CONTRACTS  AF-AFOSR-127-66. 

PROJS  AF-9782, 

TASKS  978202, 

MONITOR:  66-167H 

UNCLASSIFIED  REPORT 

AVAILABILITY:  PUBLISHED  IN  NUCLEAR  engineering  AND 
DESIGN  V 3  P*U  2-20  1966. 

SUPPLEMENTARY  NOTE}  PREPARED  IN  COOPERATION  WITH  DOUGLAS 
AIRCRAFT  CO.,  INC.,  SANTA  MONICA,  CALIF., 

MISSILE  AND  SPACE  SYSTEMS  DlV. 

DESCRIPTORS:  (*PRES5URE  VESSELS.  CASCADE 

STRUCTURES),  ( •POWER  REACTORS,  PRESSURE  VESSELS). 
PRESSURIZED  WATER  REACTORS.  DESIGN  (U) 

THE  USE  Of  PRESSURE  VESSELS  IN  CASCADE  ARRANGEMENT 
INSTEAD  Of  THE  CONVENTIONAL  S I NGLE  SHELL  VESSELS  IS 
PROPOSED  FOR  NUCLEAR  POWER  REACTOR  DESIGN, 

PARTICULARLY  IN  VIEW  OF  MEETING  THE  DEMAND  OF 
INCREASING  PRESSURES  AND  TEMPERATURES  FOR 
PRESSURlZED-WATER  REACTORS.  THE  STRESS  ANALYSIS 
AND  A  PROCEDURE  FOR  THE  MINIMUM  WEIGHT  DESIGN  OF 
IRRADIATED  CASCADE  SPHERICAL  SHELLS  ARE  PRESENTED, 

A  NUMERICAL  EXAMPLE  OF  TWO  STAGE  SPHERICAL  SHELLS 
IS  GIVEN  TO  DEMONSTRATE  THE  PROCEDURES  DEVELOPED  AS 
WELL  AS  THE  NEED  FOR  SUCH  TYPE  OF  PRESSURE  VESSELS  IN 
NUCLEAR  REACTOR  DESIGN,  (AUTHOR)  (U) 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZOM07 

AD-6R1  283  18/10  18/12 

NAVAL  RESEARCH  LAB  WASHINGTON  D  C 

neutron  spectral  considerations  affecting  projected 
estimates  OF  RADIATION  EMBRITTLEMENT  of  the  army  sm- 
1A  reactor  pressure  VESSEL.  (U) 

DESCRIPTIVE  NOTES  FINAL  REPT., 

SEP  66  3 1 P  SERPAN.C.  Z.  . JR .  I  STEELE  ,  L .  £• 

I 

REPT.  NO.  NRL-647H,  ' 

PROJS  USA-ERG-R-66 , 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTES 

DESCRIPTORS;  (*EMBRJTTLEMENT,  STEEL),  (*PRESSURE 
VESSELS,  *pRESSURIZED  WATER  REACTORS)  »  { *R AD  I  AT  I  ON 
DAMAGE,  *STEEL),  REACTOR  MATERIALS,  NEUTRON 
REACTIONS,  POWER  REACTORS,  ARMY,  ALASKA  (U) 

IDENTIFIERS;  ARMY  RE ACTORS ( SM- 1  A )  (U) 

THE  PRESSURE  VESSEL  OF  THE  ARMY  Sm-1A  REACTOR 
IS  LOCATED  CLOSE  TO  THE  ACTIVE  CORE  IN  SUCH  A  MANNER 
THAT  THE  NEUTRON  EXPOSURE  IS  RELATIVELY  HIGHS 
CONSEQUENTLY,  THE  PRESSURE  VESSEL  STEEL  UNDERGOES  A 
RELATIVELY  RAPID  RISE  IN  THE  DUCTlLE-BRlTTLE 
TRANSITION  TEMPERATURE.  THE  MAXIMUM  PERMISSIBLE 
DELTA  NOT  FOR  THE  SM-IA  IS  ESTABLISHED  BY  THE 
ARMY  AS  340F.  SINCE  IT  IS  PHYSICALLY  IMPOSSIBLE 
TO  IRRADIATE  SURVEILLANCE  TEST  SPECIMENS  at  THE  SM- 
IA  vessel  wall,  only  the  neutron  flux  was  measured 
AT  the  wall,  AND  REPRESENTATIVE  TEST  SPECIMENS  WERE 

irradiated  in  a  test  reactor,  the  low  intensity 

TEST  REACTOR  (LlTR).  IN  TRANSLATING  THE  DELTA 
NDT  VERSUS  NEUTRON  EXPOSURE  DATA  FROM  THE  LlTR  TO 
THE  CASE  OF  THE  SM-lA  REACTOR  VESSEL  WALL,  THE 
NEUTRON  SPECTRA  OF  THE  TWO  REACTORS  WERE  USED  TO 
ADJUST  BOTH  THE  SN-lA  REACTOR  VESSEL  FLUX  AND  THE 
LlTR  EXPOSURE  VALUES  IN  TERMS  OF  N/SQ  CM  <  1*0* 

0.5,  AND  0.183  MEV.  SINCE  THE  DISTRIBUTION  OF 
NEUTRONS  BY  ENERGY  GROUPS  WAS  DIFFERENT  WITHIN  EACH 
REACTOR  AT  THE  SPECIFIC  LOCATION  OF  INTEREST,  THAT 

is,  the  vessel  wall  of  the  sm-ia  and  an  in-core 

LOCATION  of  the  LlTR,  THE  DAMAGING  POTENTIAL  OF  THE 

SM-IA  REACTOR  SPECTRUM  LOCATION  WAS  RELATED  TO 

THAT  OF  THE  LlTR.  WITH  DAMAGE  EQUIVALENCE 

ESTABLISHED  BETvyEEN  THE  TWO  REACTORS,  A  CRITICAL 

NEUTRON  EXPOSURE  (N/SQ  CM  >  0.5  MEV)  MAY  8E 

PROJECTED  FOR  PRODUCING  THE  MAXIMUM  DELTA  NDT  ON 

THE  SM-IA  REACTOR  VESSEL  WALL.  BY  RELATING-  (U) 
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AO-A'U  875  13/10.1  11/2  1 3/ J 3 

DAVID  TaYlOR  MODEL  BASIN  WASHINGTON  0  C  STRUCTURAL 
MECHANICS  LAB 

AN  EXPLORATORY  STUDY  OF  ThE  FEASIBILITY  OF  GLASS  ANq 

ceramic  pressure  vessels  for  naval  applications.  <u> 
descriptive  note:  final  rept., 

SEP  66  36P  K1ERNAN. THOMAS  J .  { 

REPT.  NO,  DTMB-2243 
PROJ:  S-F013-01-03 

task:  0222 

UNCLASSIFIED  REPORT 


descriptors:  {•submarine  hulls*  DEEP  SUBMERGENCE), 
(•PRESSURE  VESSELS,  CERAMIC  MATERIALS),  GLASS, 

SPHERES,  ALUMINUM  COMPOUNDS,  OXIDES,  STRUCTURAL 
SHELLS,  MODEL  TESTS,  LOADING(MECHANICS) , 

COMPRESSIVE  PROPERTIES  (U) 

AN  EXPLORATORY  STUDY  WAS  CONDUCTED  TO  DETERMINE  THE 
FEASIBILITY  OF  USING  GLASS  AND  CERAMIC  MATERIALS  FOR 
DEEP-SUBMERGENCE  PRESSURE  HULLS.  IN  GENERAL,  THE 
STUDY  CONFIRMED  THE  POTENTIAL  USE  OF  THESE  MATERIALS 
IN  PRESSURE  HULLS  capable  of  withstanding  pressures 

AT  THE  DEEPEST  PART  OF  THE  OCEAN  WITH  VERY  LITTLE 
STRUCTURAL  WEIGHT.  HOWEVER,  THE  STUDY  ALSO  SHOWED 
THAT  VERY  LITTLE  IS  KNOWN  ABOUT  THE  BEHAVIOR  OF  GLASS 
AND  CERAMIC  STRUCTURES  UNoER  HIGH-COMPRESSIVE  LOADING 
AND  THAT  A  GREAT  DEAL  OF  rASIC  DATA  MUST  BE  GENERATED 
BEFORE  THIS  POTENTIAL  CAN  BE  ACHIEVED.  THE  USE  OF 
SIMPLE  SPHERES  OF  GLASS  AND  CERAMic  MATERIALS  FOR 
PROVIDING  BUOYANCY  IS  CONSIDERED  TO  BE  THE  MOST 
PROMISING  NEAR-FUTURE  APPLICATION.  (AUTHOR)  (U) 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /Z0M07 

AD-6HR  556  21/2  13/12 

NAVAL  RESEARCH  LAB  WASHINGTON  D  C 

FLAMMABILITY  IN  UNUSUAL  ATMOSPHERES.  PART  1. 

PRELIMINARY  STUOIES  OF  MATERIALS  IN  HYPERBARIC 
ATMOSPHERES  CONTAINING  OXYGEN,  NITROGEN,  AND/OR 
HELIUM.  <  U ) 

DESCRIPTIVE  NOTE}  INTERIM  rEPT., 

OCT  66  28P  JOHNSON, J.  E.  IWOODStF.  J.  t 

REPT.  NO.  NRL-6H7Q 
PROJ}  RR-010-01-HR-5850 

UNCLASSIFIED  REPORT 


descriptors:  (^pressure  vessels,  ♦  fire  safety), 
(♦controlled  ATMOSPHERES,  .FLAMMABILITY), 

MATERIALS,  TEXTILES,  ELASTOMERS ,  LUBRICANTS, 

IGNITION,  GASES,  OXYGEN,  NITROGEN,  HELIUM, 

PRESSURE,  SUBMARINE  SIMULATORS,  OXYGEN  EQUIPMENT  (U) 

IDENTIFIERS:  DECOMPRESSION  CHAMBERS,  HYPERBARIC 
ATMOSPHERES  <U) 

A  STUDY  OF  THE  FLAMMABILITY  OF  FABRICS  AND  OTHER 
SOLIDS  UNDER  UNUSUAL  ATMOSPHERIC  CONDITIONS  WAS 
INITIATED.  THE  MOST  PROFOUND  EFFECT  ON  BOTH  EASE 
OF  IGNITION  AND  LINEAR  BURNING  RATE  WAS  CAUSED  BY 

oxygen  enrichment,  for  example,  many  materials 

WHICH  DID  NOT  IGNITE  IN  2 1 S  OXYGEN  IGNITED  AND 
BURNED  READILY  AT  311  OR  4l*  OXYGEN.  WITH  A 
GIVEN  ATMOSPHERE,  INCREASE  IN  PRESSURE  WAS  OFTEN 
EFFECTIVE  IN  CAUSING  IGNiTlON  WHERE  NO  IGNITION 
OCCURRED  AT  LOWER  PRESSURES.  SUBSTITUTION  OF 

helium  for  nitrogen  in  mixtures  with  oxygen  had  two 
GENERALLY  SIGNIFICANT  EFFECTS,  helium  decreased 
THE  TENDENCY  OF  a  material  to  IGNITE.  THIS  EFFECT 
WAS  SHOWN  to  BE  DUE  LARGELY  TO  THE  HIGH  THERMAL 
CONDUCTIVITY  OF  HELIUM.  ONCE  IGNITED,  BURNING 
RATES  WERE  OFTEN  MUCH  FASTER  IN  HELIUM  THAN  NITROGEN. 
(AUTHOR)  <U) 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /Z0M07 
AD-6RH  751  20/11 

PENNSYLVANIA  STATE  UNIV  UNIVERSITY  PARK  DEPT  OF 
ENGINEER. NG  MECHANICS 

TOROIDAL-TYPE  shells  free  of  BENDING  UNDER  UNIFORM 
NORMAL  PRESSURE.  (U) 

66  UP  MURTHY.M.  V.  V.  IKIUSALAAS, J, 

t 

monitor;  AROD  S 1 02 : 1 

UNCLASSIFIED  REPORT 

AVAILABILITY?  PUBLISHED  IN  JOURNAL  OF  THE  FRANKLIN 
INSTITUTE  V2B2  NR  P232-R1  OCT  1966. 

DESCRIPTORS;  ( »HYDROSTAT I C  PRESSURE,  STRUCTURAL 
SHELLS),  (^PRESSURE  VESSELS.  HYDROSTATIC  PRESSURE), 
ELASTIC  SHELLS,  BENDING,  STRESSES,  HEMISPHERICAL 
SHELLS,  GEOMETRIC  FORMS,  INTEGRALS  (U) 

THE  LINEAR  MEMBRANE  SOLUTION  IS  KNOWN  TO  BE 
INADMISSIBLE  IN  THE  CASE  GF  A  TORO  I  DAL  .SHELL  OF 

circular  cross-section  under  uniform  hydrostatic 

PRESSURE,  AS  it  LEADS  TO  a  SERIOUS  VIOLATION  OF  THE 

compatibility  condition,  this  paper  shows  that  the 

COMPATIBILITY  CAN  BE  RESTORED  BY  A  SLIGHT  CHANGE  IN 
THE  MERIDIAN  OF  THE  SHELL,  RATHER  THAN  BY  RESORTING 
TO  BENDING  OR  NON-LINEAR  MEMBRANE  THEORIES.  EXACT 
SOLUTIONS,  WITHIN  THE  LINEAR  SHELL  THEORY,  ARE  GIVEN 
FOR  THE  SHAPE  OF  THE  MER 1 0 1  AN ,  STRESSES  AND 
DISPLACEMENTS.  (U) 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  no.  /Z0H07 

A0-6H5  787  13/8  13/H 

FOREIGN  TECHNOLOGY  DJV  WR ! GHT-PATTERSQN  AFB  OHIO 

new  method  of  production  of  clad  plate  rolled 

PRODUCTS  FOR  PRESSURE  VESSELS  i  ( U ) 

JUL  66  5<*P  LUTSYUK-KHUDIN,  V.  A*  I 

REPT.  NO.  FTD-MT-65-H68 
MONITOR:  TT  67«6Q<*8‘( 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE;.  EDITED  MANCHJNE  TRANS.  OF  MONO. 

NOVYI  SPOSOB  PROIZVODSTVA  tolstolistovogo 
DVUKHSL01N060  PRQKaTA  OLYA  sosudov  vysokogo 
DAVLENIYA,  KIEV,  1965  61P. 

DESCRIPTORS}  (•ROLLINGS?  aLLURGY) ,  CLADDING ) » 

(•PRESSURE  VESSELS,  WELDING).  (*STEEL» 

•CLADDING},  USSR,  METAL  PLATES,  HEAT  TREATMENT, 
MANUFACTURING  METHODS  (U) 

contents;  MANUFACTURE  of  CLAD  steels  by  method 
of  lining  WITH  subsequent  ROLLING;  MANUFACTURE  of 
CLAD  STEElS  BY  PACK  METHOD !  MANUFACTURE  OF  PLATE 
rolled  stock  WITH  application  of  ELECTROSLAG  WELD  1 Ng j 
TECHNOLOGY  OF  electroslag  welding  of  clad  billets; 
DIMENSIONS  OF  CLAD  BILLETS  UNDER  ROLLING!  HEATING 
UNDER  ROLLING  AND  ROLLING  OF  CLAD  BILLETS!  ADDITION 
MATERIALS  FOR  WELDING  OF  CLAD  BILLETS  AND  CONDITIONS 
OF  HEAT  TREATMENT!  PRODUCTION  OF  THICK-WALLED 
WELDED  PRESSURE  VESSELS  FROM  CLAD  STEELSI 
TECHNOLOGY  OF  WELDING  CLAD  VESSELS!  CONCERNING 
THE  QUESTION  ON  REJECTION  OF  HIGH-TEMPERATURE 
TREATMENT  OF  WELDED  VESSELS  AND  IMPROVEMENT  OF 
QUALITY  OF  METAL  OF  DURABLE  CASING.  (U) 
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NAVAL  CIVIL  ENGINEERING  LAB  PORT  HUENEME  CALIF 

WINDOWS  FOR  EXTERNAL  OF  INTERNAL  HYDROSTATIC  PRESSURE 
VESSELS.  PART  I.  CONICAL  ACRYLIC  WINDOWS  UNDER 
SHORT-TERM  PRESSURE  APPLICATION.  ( U ) 

DESCRIPTIVE  NOTES  TECHNICAL  REPT., 

JAN  67  lO^P  SYaCHIW, J.  D.  IGRAY.K.  0.  J 

REPT.  NO.  NCEL-TR-512 
PROJJ  Y-F015-01-Q7-0Q1 

UNCLASSIFIED  REPORT 


DESCRIPTORS;  ( *TR ANSPARENT  PANELS,  ACRYLIC  RESlNS), 
(•PRESSURE  VESSELS,  TRANSPARENT  PANELS),  CONICAL 
BODIES,  HYDROSTATIC  PRESSURE,  STRUCTURES,  . 

UNDERWATER,  LOADING(MECHANICS)  , 

FAILURE(MECHANICS)  ,  STRUCTURAL  PROPERTIES  (U) 

CONICAL  ACRYLIC  WINDOWS  FOR  FIXED  OCEAN-FLOOR 
STRUCTURES  were  placed  under  short-term  loading 
(PRESSURIZATION  FROM  ZERO  TO  FAILURE  AT  A  FIXED 
RATE).  THE  WINDOWS,  OF  DIFFERENT  THICKNESSES  AND 
DIFFERENT  INCLUDEO  CONICAL  ANGLES,  WERE  SUBJECTED  TO 
VARIOUS  APPLIED  PRESSURES,  AND  their  subsequent 
BEHAVIOR  WAS.  STUDIED,  ACRYLIC  WINDOWS,  IN  THE  FORM 
OF  TRUNCATED  CONES  WITH  INCLUDED  ANGLES  OF  30?,  60?, 
90?,  120?,  AND  150?,  WERE  TESTED  TO  DESTRUCTION  AT 

ambient  room  temperature  by  applying  hydrostatic 
pressure  to  the  base  of  the  truncated  cone  at  a 
continuous  rate  OF  650  PSl/MIN.  THE  PRESSURE  AT 
WHICH  THE  WINDOWS  FAILED  aND  THE  MAGNITUDE  OF 
DISPLACEMENT  THROUGH  THE  WINDOW  MOUNTING  AT  DIFFERENT 
PRESSURE  LEVELS  WERE  RECORDED.  THE  ULTIMATE 
STRENGTH  OF  THE  CONICAL  WINDOWS  (DENOTED  BY  THE 
CRITICAL  PRESSURE  AT  WHICH  ACTUAL  FAILURE  OCCURRED) 

WAS  FOUND  TO  BE  RELATED  BOTH  TO  THICKNESS  AND 
INCLUDED  CONICAL  ANGLE.  GRAPHS  ARE  PRESENTED 
DEFINING  THE  RELAT  I  ONSH  l  P<;  OF  CRITICAL  PRESSURE 
VERSUS  THICKNESS-TO-OIAMETER  RATIO,  AND  PRESSURE 
VERSUS  MAGNITUDE  OF  DISPLACEMENT  FOR  THE  WINDOWS. 

nondimensjonal  scaling  factors  for  critical 

PRESSURE  AND  DISPLACEMENT  APPLICABLE  TO  LARGE- 
DIAMETER  WINDOWS  ARE  DISCUSSED  A><D  PRESENTED  IN 
GRAPHIC  FORM,  (AUTHOR)  (U) 
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naval  civil  engineering  Lab  PORT  huenehe  C At- i f 

WINDOWS  FOR  EXTERNAL  OR  INTERNAL  HYDROSTATIC  PRESSURE 
VESSELS.  PART  II,  FLAT  ACRYLIC  WINDOWS  UNDER  SHORT¬ 
TERM  PRESSURE  APPLICATION.  <U) 

descriptive  note:  technical  REPT., 

MAY  67  84P  STACHIW.J.  D.  I  DUNN , G. 

M .  {GRAY  »  K  •  0.  { 

REPT.  NO.  NCEL-TR-527 
PKOJ:  Y-FOiS-Ol-07-001 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE:  SEE  ALSO  AD-6R6  882,  PART  1. 

DESCRIPTORS:  (.PRESSURE  VESSELS,  TRANSPARENT 

PANELS),  (.TRANSPARENT  PANELS,  »ACR YL J C  RES  I  NS )  , 
UNDERWATER,  STRUCTURES,  HYDROSTATIC  PRESSURE » 
LOADING(MECHANICS) ,  DISKS, 

FAILURE(MECHANICS)  <U) 

flat,  DISK-SHAPED  ACRYLIC  WINDOWS  OF  DIFFERENT1 
THICKNESS-TO-DIAMETER  RATIOS  HAVE  BEEN  TESTED  TO 
DESTRUCTION  UNDER  SHORT-TeRM  HYDROSTATIC  LOADING  AT 
ROOM  TEMPERATURES,  WHERE  sHORT-TERM  LOADING  IS 
defined  as  PRESSURIZING  the  window  HYDROSTATICALLY  ON 
ITS  HIGh-pRESSURE  FACE  AT  A  6S0-PS I /M i NUTE  RATE  TILL 
FAILURE  OF  THE  n I N D 0 W  TAKES  PLACE.  CRITICAL 
PRESSURES  AND  DISPLACEMENTS  OF  WINDOWS  WITH  THICKNESS 
TO  EFFECTIVE  DIAMETER  RATIOS  LESS  THAN  1.0  HAVE  BEEN 
RECORDED  AND  PLOTTED,  THE  CRITICAL  PRESSURES 
DERIVED  FROM  TESTING  FLAT  WINDOWS  IN  FLANGES  WITH 
1.5-lNCrt,  3.3-INCH,  AND  R. O-INCH  OPENINGS  HAVE  BEEN 
FOUND  APPLICABLE  ALSO  TO  FLANGES  WITH  LARGER 
OPENINGS,  SO  LONG  AS  THE  lA.RGER  WINDOWS  ARE  OF  THE 
SAME  T/D  SUB  I  AND  D  SUB  0/0  SUB  I  RATIOS, 

WHERE  T  IS  THICKNESS  OF  THE  WINDOW,  D  SUB  I  IS  THE 
CLEAR  OPENING  IN  THE  FLANgE  AND  THEREFORE  THE 
EFFECTIVE  DIAMETER  OF  THE  WINDOW  EXPOSED  TO  AMBIENT 
ATMOSPHERIC  PRESSURE  AND  o  SUB  0  IS  OVERALL 
DIAMETER  OF  THE  WINDOW  FACE  EXPOSED  TO  HYDROSTATIC 
PRESSURE.  THE  PERFORMANCE  OF  FLAT  WlNOOWS  UNDER 
SHORT-TERM  HYDROSTATIC  PRESSURE  HAS  BEEN  FOUND  TO  BE 
COMPARABLE  TO  THAT  OF  CONICAL  WINDOWS  WITH  INCLUDED 
ANGLE  EQUAL  TO,  OR  LARGER  THAN  90  DEGREES, 

(AUTHOR)  (U) 
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WESTINGHOUSE  RESEARCH  LABS  PITTSBURGH  PA 

PHOTOELASTIC  ANALYSIS  OF  OPENINGS  IN  SPHERICAL  AND 
cylindrical  vessels  subjected  TO  INTERNAL  PRESSURE.  (U) 

OESCRIPTIVE  NOTE}  RESEARCH  REPT., 
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unclassified  report 


DESCRIPTORS:  ('PRESSURE  vessels.  PHOTOELASTICITY)  , 

SPHERES,  CYLINDRICAL  BODIES,  STRESSES,  PRESSURE, 

TESTS,  EXPERIMENTAL  DATA  (U) 

the  present  report  deals  with  tests  involving 
OPENINGS  I s  SPHERICAL  VESSELS  AND  A  TEST  INVOLVING  a 
double  Taper  externally  reinforced  opening  in  a  thin- 
walled  CYLINDRICAL  VESSEL,  the  dimensional 
parameters  and  maximum  stresses  for  The  tests  are 

LISTED.  ThE  STRESS  PATTERNS  AND  STRESS 

DISTRIBUTIONS  for  the  tests  ARE  PRESENTED.  IU) 
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ALLIED  RESEARCH  ASSOCIATES  INC  CONCORD  MASS 

PHOTOELASTIC  INVESTIGATION  OF  stresses  at  windows  And 


hatches  in  spherical  pressure  vessels, 

DEC  63  25P  HAMILTON, HAROLD  {BECKER* 

HERBERT  J 

REPT.  NO.  ARA-F-9250-3 

contract:  N0BS-886H8 

UNCLASSIFIED  REPORT 


(U) 


descriptors:  (*PRESSURE  vessels,  STRESSES), 

(•UNDERWATER  VEHICLES,  STRESSES),  SPHERES, 

PHOTQELAST I C l TY  ,  HATCHES,  lOADING(MECHANICS)  , 

MECHANICAL  PROPERTIES 
IDENTIFIERS;  WINDOWS 

THROUGH  THREE-DIMENSIONAL  PHOTOELASTICITY,  STRESSES 
WERE  DETERMINED  IN  EXTERNALLY  PRESSURIZED  SPHERES 

with  simulated  hatches  and  windows  representative  of 
bathyscaph  pressure  vessel  construction,  stresses 

WERE  DETERMINED  FOR  VARIOUS  SEAT  CHAMFER  ANGLES  AND 
MATERIAL  COMBINATIONS,  in  addition,  AN  EXPLORATORY 
study  was  made  of  the  effect  of  friction  upon  the 

STRESSES  IN  WINDOWS.  A  MAJOR  RESULT  OF  THE  STUDY 
IS  THE  INDICATION  THAT  FOR  HATCH  CHAMFER  ANGLES  OF  15 
DEGREES  OR  LESS  NO  local  reinforcement  IS  REQUIRED 
either  in  the  SPHERE  or  in  the  hatch,  no 
CONCLUSIONS  WERE  REACHED  CONCERNING  SPHERE  DESIGN 

near  a  window  since  additional  oata  on  effects  of 
friction  are  required  before  this  problem  CAN  be 
RESOLVED.  (AUTHOR)  (U) 


(U) 

(U) 
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optimum  thickness  transitions  for  cylindrical 
PRESSURE  VESSELS  WITH  HEMISPHERICAL  HEADS.  (U) 

descriptive  note;  revised  ed.» 

MAR  67  ^P  TSlJl  <  E  .  Y.  i  BURNS  »  A . 

BRUCE  ; 


unclassified  report 

AVAILABILITY:  PUBLISHED  in  journal  of  spacecraft 
AND  ROCKETS  VH  N6  P716-9  jUN  1967. 

supplementary  note:  revision  of  manuscript  received  ii 

OCT  66, 

DESCRIPTORS:  (*PKESSUR£  VESSELS!  THICKNESS), 

CYLINDRICAL  BODIES,  CONFIGURATION,  DIFFERENTIAL 
EQUATIONS,  STRUCTURAL  SHELLS, 

LOADING(MECHANICS)  ‘  (U) 

AN  ANALYSIS  IS  PRESENTED  FOR  TWO  NEW  THICKNESS 
TRANSITION  CONFIGURATIONS  FOR  CYLINDRICAL  PRESSURE 
VESSELS  WITH  HEMISPHERICAL  HEADS.  THESE 
CONFIGURATIONS,  WHICH  EXTEND  ON  BOTH  SIDES  OF  THE 
JUNCTURE  BETWEEN  THE  SHELLS.  ARE  THE  VERSINE 
VARIATION  AND  THE  BILINEAR  VARIATION.  THE  BILINEAR 
TRANSITION  IS  SHOWN  TO  RESULT  IN  LIGHTER  DESIGNS 
WHILE  HOLDING  OVERSTREsS  TO  A  NEGLIGIBLE  AMOUNT. 
NONOlMENSlONAL  curves  ARE  presented  which  SHOW  THE 
OVER-ALL  VESSEL  WEIGHT  FOR  BOTH  TYPES  Of  TRANSITION, 
RESULTS  ARE  OBTAINED  BY  SOLVING  NUMERICALLY  A 
SYSTEM  OF  SECOND-ORDER  DIFFERENTIAL  EQUATIONS 
APPLICABLE  TO  THIN  ELASTIC  ISOTROPIC  SHELLS  OF 
VARIABLE  THICKNESS,  USING  AN  ESTABLISHED  DECOUPLING 
CRITERION  FOR  SPHERICAL  AND  C YL I NDR  I C AL , SHELLS  UNDER 
EDGE  LOADS.  (AUTHOR)  (U) 
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HIGH  PRESSURE  CHAMBER  OESIGN. 


(  U ) 


AUG  67  25P 

SEIGEL, ARNOLD  E.  J 
REPT.  NO.  N0LTR-67-12I 


DAWSON. VICTOR  C.  D.  5 


UNCLASSIFIED  REPORT 


descriptors:  i*pressure  vessels,  high-pressure 

RESEARCH),  CYLINDRICAL  BODIES,  DESIGN,  ELASTIC 

SHELuS  (U) 

THE  PRESSURE  CONTAINMENT  CAPABILITY  OF  A  MQNObLOC 
CYLINDRICAL  chamber  THAT  REMAINS  ELASTIC  IS  LIMITED 
BY  THE  MECHANICAL  STRENGTH  OF  THE  CHAMBER  MATERIAL  TO 
VALUES  OF  ABOUT  100,000  POUNDS  PER  SQUARE  INCH. 

HIGHER  PRESSURES  CAN  BE  CONTAINED  B*  USING  A 
SHRINK-FIT  CONSTRUCTION  OR  AUTOFRETTAGE  AND  THESE 
TECHNIQUES  PROVIDE  APPROXIMATELY  TWICE  THE  PRESSURE 
CONTAINMENT  CAPABILITY  THAT  CAN  BE  OBTAINED  WITH  THE 
MONOBLOC  CONSTRUCTION.  THIS  REPORT  DESCRIBES  AND 
ANALYZES  A  SEGMENTED  CHAMBER  THAT  GREATLY  EXTENDS  ThE 
HIGH  PRESSURE  CAPABILITY  OF  A  CYLINDRICAL  CHAMBER  IN 
THE  ELASTIC  RANGE,  C  U ) 
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FRACTURE  DEVELOPMENT  AND  MATERIAL  PROPERTIES  IN  PVRC- 
PENN  STATE  PRESSURE  VESSEL.  (U) 

DESCRIPTIVE  NOTES  MEMORANDUM  REPT., 

OCT  67  26P  COOLEY, L.  A.  ILANGE.E. 

A.  • 

REPT.  NO.  NRL-MR-1827 

PROJS  RR-007-0i-‘|6-=S‘»2Q,  EnG“NAV-67-1 

UNCLASSIFIED  REPORT 


DESCRIPTORS}  (♦STEEL,  MECHANICAL  PROPERTIES), 

(♦PRESSURE  VESSELS,  STEEL). 

FRACTURE(MECHANICS) ,  TENSILE  PROPERTIES, 
FAILURE(MECHANICS) .  CRACKS.  TOUGHNESS, 

FATIGUE(MECHANICS)  ,  -TEMPERATURE 
IDENTIFIERS;  STEEL  A  212  A 

A  CHARACTERIZATION  OF  MATERIALS  WAS  CONDUCTED  IN 
RELATION  TO  THE  TERMINAL,  BURST-TYPE,  FAILURE  OF  A 
PVRC  PRESSURE  VESSEL  IN  A212A  STEEL  AT  1 l OF • 

MATERIALS  WERE  CHARACTERIZED  WITH  RESPECT  TO 
CHEMICAL  COMPOSITION,  TENSILE  PROPERTIES,  FRACTURE 
TOUGHNESS  INCLUDING  CHARPY-V  AND  TEAR 
ENERGIES,  DROP-WEIGHT  NOT,  MICROGRAPHY  AND 

electron  fRactography.  the  initiation  and  growth 
OF  A  3**-IN.  LONG  FATIGUE  CRACK  WAS  SHOWN  TO  BE  CAUSED 
BY  MECHANICAL  ASPECTS  RATHER  THAN  MATERIAL 
DEFICIENCIES  AND  THE  PLASTIC  INSTABILITY  BURST, 
brittle  RUN,  AND  CRACK  arrest  were  in  complete  ACCORD 
WITH  THE  FRACTURE  ANALYSIS  DIAGRAM, 

(AUTHOR)  (U) 
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(U) 
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DESCRIPTORS;  (^PRESSURE  vessels,  reactor  system 
COMPONENTS),  ( *REACTOR  MATERIALS,  *STEEL), 

RADIATION  DAMAGE,  F AT  I  GUE { mECHAN I CS ) , 

ANNEALING,  TRANSITION  TEMPERATURE, 

FRACTURE(MECHANICS) ,  BRITTLENESS,  TEST 

METHODS  (U) 


NRL  HAS  COMPLETED  A  SURVEY  OF  KNOWN  EXPERIMENTAL 
PROGRAMS  WHICH  HAVE  CONTRIBUTED  TO  AND  ARE  ATTEMPTING 

TO  satisfy  the  data  requirements  necessary  FOR  the 
development  OF  NUCLEAR  reactor  pressure  vessel 

SPECIFICATIONS  AND  OPERATIONS,  DESIGNER 

requirements  have  been  set  forth  in  the  report 

•PROPERTIES  OF  IRRADIATED  MATERIALS  NEEDED 
FOR  THE  DESIGN  OK  REACTOR  VESSELS ,  •  BY  D. 

W.  MCLAUGHLIN  WHICH  WAS  PRESENTED  AS  AN  ASME 
RESEARCH  COMMITTEE  REPORT  TO  THE  1966  ASTM 
SYMPOSIUM  ON  EFFECTS  OF  RaDIATION  ON 

structural  metals,  this  report  was  the  primary 
reference  used  in  weighing  the  PRESENTATION  of  data 

AVAILABILITY  AGAINST  DESIGNER  REQUIREMENTS,  an 
ANALYSIS  OF  INDIVIDUAL  MATERIAL  PROPERTIES  AND 

problem  areas  IS  PRESENTED  rather  than  an  extensive 
DATA  COMPILATION.  THE  AREAS  CONSIDERED  ARE  LOW- 
CYCLE  AND  HIGH-CYCLE  FATJgUE*  BRITTLE  FRACTURE 
RESISTANCE  (TRANSITION  TemPERaTURe  CHARACTERISTICS 
and  fracture  mechanics),  static  load  strength,  and 

RECOVERY  of  ORIGINAL  PROPERTIES,  (AUTHOR)  (U) 
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UNCLASSIFIED  REPORT 


DESCRIPTORS:  ( *NUCLE AR  REACTORS,  PRESSURE 

VESSELS),  (*PRESSURE  VESSELS, 

FRACTURE(MECHANICS) ) ,  crack  propagation, 

DESIGN,  CONTROL,  SAFETY,  TOUGHNESS, 

PLASTICITY,  STRESS  CORROSION,  TEMPERATURE, 

STRESSES,  MATHEMATICAL  ANALYSIS,  BRITTLENESS* 
FATIGUE(MECHANICS)  ,  metals,  ductility, 
measurement,  CRACKS  (U) 

IDENTIFIERS:  CRACK  GROWTH  ( U ) 

A  NEAR  APPROACH  TO  ABSOLUTE  FRACTURE  SAFETY  IN 

boiling  water  (bw)  and  pressurized  water  (pw> 
nuclear  reactor  pressure  VESSELS  REQUIRES  a  very 
CONSERVATIVE  FRACTURE  CONTROL  PLAN.  SUCH  A  PLAN 
MUST  ASSUME  THAT  ANY  PLAUSIBLE  CRACKLIKE  DEFECT, 

WHICH  HAS  NOT  BEEN  PROVED  ABSENT  BY  INSPECTION,  MAY 
EXIST  IN  THE  VESSEL.  REQUIREMENTS  FOR  DESIGN, 

MATERIALS,  AND  INSPECTION  MAY  THEN  BE  ESTABLISHED  In 
A  CONSERVATIVE  WAY  RELATIVE  TO  ESTIMATES  OF 
PROGRESSIVE  CRACK  EXTENSION  BEHAVIOR.  THESE 
ESTIMATES  ARE  ASSISTED  BY  ELASTIC  AND  PLASTIC  METHODS 
OF  ANALYSIS  OF  CRACKS  IN  TENSION.  APPROXIMATE 
METHODS  OF  ASSIGNING  K  SUB  LC  VALUES  TO 
MEASUREMENTS  OF  CRACK  TOUGHNESS  IN  TERMS  OF  A 
BRITTLE-DUCTILE  TRANSITION  TEMPERATURE  ARE  VALUABLE 
IN  REVIEWING  METHODS  OF  FRACTURE  CONTROL  WHICH  HAVE 
RECEIVED  TRIAL  IN  THE  PAST.  SUCH  AS  THE  NRL 
FRACTURE  ANALYSIS  DIAGRAM  AND  THE  LEAK-BEFORE-BREAK 
TOUGHNESS  CRITERION.  (AUTHOR)  (U) 
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DESCRIPTORS:  (♦STEEL,  TENSILE  PROPERTIES), 

(♦NUCLEAR  REACTORS,  STEEL),  (♦PRESSURE  VESSELS, 

NUCLEAR  REACTORS),  SHEAR  STRESSES, 

FRACTURE (MECHANICS)  ,  STRA I N ( MECHAN I CS  )  , 

NEUTRONS,  METALLOGRAPHY,  BRITTLENESS, 

MICROSTRUCTURE,  RADIATION  DAMAGE,  TRANSITION 
TEMPERATURE,  FRACTOGRAPHY,  DUCTILITY  (U) 

IDENTIFIERS;  STEEL  A-212B,  STEEL  A-3Q2B, 

STEEL  A-3S0-LF1,  STEEL  A3SO-LF3,  STEEL 

A3S3,  STEEL  T-l,  STEEL  HY-aO  (U) 


SEVEN  STEELS  NOW  USED  OR  HAVING  POTENTIAL  FOR  USE 
IN  THE  CONSTRUCTION  OF  NUCLEAR  REACTOR  CONTAINMENT 
VESSELS  WERE  EVALUATED  IN  UNIAXIAL  TENSION  AT  75F 
FOLLOWING  IRRADIATION  AT  <250F.  EXPERIMENT 
IRRADIATIONS  INVOLVED  NEUTRON  FLUENCES  UP  TO  9.S  X  )0 
TO  THE  19TH  POWER  N/CM  SQ,  (»  IMEV).  TENSILE 
PROPERTIES  OF  THE  A212-B,  A302-B,  A35Q- 
LFI  (MODIFIED),  A350-LF3,  A353,  T-l, 

AND  HY-80  (NI-CK-MO)  STEELS  WERE  DETERMINED 
AS  CONVENTIONAL  TENSILE  AND  YIELD  STRENGTH  AND 
PERCENT  REDUCTION  OF  AREA.  IN  ADDITION,  OBSERVED 
STRESS-STRAIN  RELATIONSHIPS  WERE  PLOTTED  USING  BOTH 


NOMINAL  STRESS-PERCENT  REDUCTION  OF  AREA  COORDINATES 
AND  TRUE  STRESS-NATURAL  STRAIN  COORDINATES.  CURVES 
GIVEN  I.‘J  THE  LATTER  COORDINATE  SYSTEM  WERE  ALSO 
EXPRESSED  IN  SUITABLE  ANALYTIC  FORM.  ALL 
INDIVIDUAL  TENSILE  DATA  WERE  COMPILED  IN  TABULAR 
FORM,  AND  STRESS-STRAIN  CURVES  WERE  SUMMARIZED  AS 
BANOS  GIVING  MAXIMUM  AND  MINIMUM  PROPERTIES  BEHAVIOR. 
LIMITED  METALLOGRAPHIC  ANd  FRACTOGRAPHI C  DATA  WERE 
OBTAINED  TO  ESTABLISH  THE  METALLURGICAL  STRUCTURES  OF 
THE  STEELS  AND  TO  DEPICT  THE  TRANSITION  FROM  A 

ductile  shear  fracture  to  a  brittle  flat  fracture  at 

HIGH  NEUTRON  FLUENCES  FOR  THE  MORE  BRITTLE  STEELS. 


(AUTHOR) 
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EMBRITTLEMENT,  DUCTILITY.  NEUTrON  REACTIONS  <U) 

IDENTIFIERS?  HYDRO-TESTING,  STeEL  A-302,  STEEL 
a-350  (U) 

THE  NUCLEAR  SERVICE  PERFORMANCE  OF  STRUCTURAL 
STEELS  AS  INFLUENCED  BY  STATIC  AND  CYCLIC  STRESS 

applications  during  raoiation  exposure  aAS  examined 
and  documented  with  EXPERIMENTAL  results,  the 
significance  and  merits  of  initial  and  subsequent 

PROOF  TESTS  OF  LARGE  STRUCTURAL  COMPONENTS  SUCH  AS 
THE  HYDRO-TESTING  OF  NUCLEAR  REACTOR  PRESSURE  VESSELS 
WERE  ALSO  REVIEWED  AND  EVALUATED,  PERFORMANCE 
FOLLOWING  PRELOAD  IN  THE  FORM  OF  WARM  PrESTRESSING  AS 
WELL  AS  AGING  EMBRITTLEMENT  Wp.RE  AMONG  THOSE  FACTORS 
CONSIDERED.  (AUTHOR)  (U) 
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THE  study  INVESTIGATES  STRESS  DISTRIBUTIONS  IN 
sphere-cylinder  transition  regions  of  externally 
PRESSUR ! ZEO  THICK-WALLED  VESSELS?  IT  COMPARES  DATA 
DETERMINED  BY  TWO  DIFFERENT  APPROACHES! 

PHOTOELASTIC  ANALYSIS  AND  FINtTE  ELEMENT  COMPUTER 
PROGRAMS,  THESE  APPROACHES  AFfORD  A  CAPABILITY  FOR 

analyzing  complicated  deep  ocean  structures  that  are 

OF  CONSIDERABLE  INTEREST  TO  The  U.  S.  NaVY, 

TWO  SMALL-SCALE  EPOAY  MODELS  oF  the  prototype 
STRUCTURES  WERE  LOADED  BY  H-  aND  1Q-PSI  EXTERNAL 
PRESSURE  AT  A  CRITICAL  TEMPERATURE  (290f)  AND 
THEN  THE  STRESSES  WERE  FROZEN  BY  COOLING  THE 
MATERIAL,  THE  FIRST  MODEL  HAD  RELATIVELY  THIN 
WALLS  (CYLINDER  D l AMEYER-TQ-WaLL  TKICKNrSS  RATIO  « 

IS),  AND  INCORPORATED  602  BALANCED  OPENING 
RE 1NF0RCEMENT  AT  the  transition,  THE  AMOUNT  OF 
REINFORCEMENT  is  EXPRESSED  as  A  PERCENTAGE  of  the 
MATERIAL  removed  from  the  vessel  shell  to  FORM  the 
OPENING,  the  reinforcement  IS  balanced  a hen  equal 
AMOUNTS  ARE  PLACED  ON  THE  iNSjDE  AND  OUTSIDE  OF  THE 
VESSEL.  THE  SECOND  HAD  A  CYLINDER  DIAMEtER-TO-’WALL 
THICKNESS  RATIO  OF  H »  AND  6Sg  BALANCED  OPENING 
REINFORCEMENT.  AFTER  STRESS  FREEZING,  ThE  MODELS 
WERE  SLICED  LONGITUDINALLY  AND  TRANSVERSELY  AND  THE 
MERIDIONAL  AND  CIRCUMFERENTIAL  STRESSES  WERE 
DETERMINED  PHOTOELASTICALLY  WiTh  A  DIFFuSED-LIGHT 
POL  AR I  SCOPE  *  THi*.  PhOTOELASTIc  SOLUTIONS  WERE  USED 
TO  VERIFY  THE  STRESSES  CALCULATED  BY  FINITE  ELEMENT 
COMPUTER  PROGRAMS.  (U) 
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STEEL  A 350  { U ) 

THE  RESEARCH  PROGRAM  OF  THE  NrL  METALLURGY 
DIVISION,  REACTOR  MATERIALS  BRANCH,  IS 

devoted  to  the  determination  of  the  effects  of 
nuclear  radiation  upon  the  properties  of  structural 
materials,  the  overall  program  is  sponsored  by  the 

OFFICE  OF  NAVAL  RESEARCH,  THE  U.S.  ATOMjC 

energy  COMMISSION,  and  the  ARmY  NUCLEAR 

POWER  PROGRAM,  SINCE  RESEARCH  FINDINGS  WHICH 

APPLY  TO  THE  OBJECTIVES  OF  ONE  SPONSORING  AGENCY  ARE 

ALSO  OF  INTEREST  To  THE  OTHERS!  THE  OVER  ALL . PROGRAM 

progress  is  reported  herein,  this  report,  covering 

RESEARCH  FOR  THE  PERIOD  1  FEbrUARY-30  APRIL  1968. 
INCLUDES  THE  FOLLOWING!  (1)  CONTROLLING  THE 
RADIATION  EMBRITTLEMENT  SENSITIVITY  OF  nI-CR-MO 
WELD  DEPOSITS  8 Y  VARYING  THEJr  CHEMICAL  COMPOSITION, 

(2)  INFLUENCE  OF  PRIOR  TEMPER  EMBRITTLEMENT  ON 

the  irradiation  response  of  Nl-CR-MO  steel, 

(3)  RELATIVE  55QF  IRRADIATION  RESPONSE  oF  BASE 
PLATE,  WELD  METAL,  AND  WELD  HEAT  AFFECTfD  ZONE  OF  A 
7-1/2-IN. -THICK  A533-B  CLASS  i  PRODUCTION 
WELDMENT,  m  DROP  WEIGHT  NDt  VERSUS  CHaRPY- 

V  ENERGY  ABSORPTION  LEVEL  IN  6-3/8-INo  TYPE 

A533-B  CLASS  l  AND  ll  STEEL  PLATE,  AND 

(S)  MECHANICAL  PROPERTIES  EVALUATION  OF  PM-2A 

REACTOR  PRESSURE  VESSEL  STEEL.  (AUTHOR)  (U) 
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descriptors;  (*PRESSURE  VESsELSe  ♦radiation 
DAMAGE) •  IMPACT  TESTS,  DUCTILE  BRITTLE  TRANSITION, 

NUCLEAR  industrial  APPLICATIONS,  non-destructive 

TESTING,  ANNEALING,  MAPS,  EMBR  j  T  TLEMENT  ,  STEEL, 

NOTCH  TOUGHNESS  (U) 

IDENTIFIERS;  graphskharTS)  ,  sm-ia  reactor 
VESSEL  { u ) 

the  embrittlement  CONDITION  of  the  army  SM-JA 
reactor  pressure  vessel,  as  modified  by  the  recently 
COMPLETED  in-place  ANNEAL,  Was  assessed  and  an 
ANALYSIS  tf AS  MADE  OF  THE  REEMb*ITTLEMENY  BEHAVIOR  OF 
THE  VESSEL  STEEL  WITH  SUBSEQUENT  RAD l AT  t  ON  SERVICE. 
EXPERIMENTAL  RESULTS  FROM  THE  REACTOR  SURVEILLANCE 
PROGRAM  developed  through  one  complete  IRRADIATION 
and  ANNEALING  cycle  ARE  PRESENTED,  together  WITH  a 
SUMMARY  of  EXPERIMENTAL  INFORMATION  On  the  annealing 
RESPONSE  OF  the  VESSEL  STEEL  (A350-LF1,  MOD#) 

FROM  ACCELERATED  IRRADIATION  PROGRAMS.  THESE  DATA 
INDICATE  a  0  deg  F  MAXIMUM  PRESSURE  VESSEL  WALL 
CHARPY-V  30  FT-18  TRANSITION  tEMPERaTURf  AFTER 
THE  IN-PLACE  ANNEAL  VERSUS  A  -80  DEG  F  pRESERVICE 
TRANSITION  TEMPERATURE  IBASEO  ON  THE  NOtCH- 
DUCTILITY  PROPERTIES  OF  A  DUPLICATE  ring  FORGING). 

THE  MAXIMUM  CHARPY-V  30  FT-L8  TRANSITION 
TEMPERATURE  OF  THE  PRESSURE  Ve5SEL  BEFORE  THE 
ANNEALING  OPERATION  WAS  ESTIMATED  AT  I9n  DEG  F. 

A  PROJECTION  OF  POSTANNEAL  PRESSURE  VESSEL  LIFETIME 
IN  TERMS  OF  NEUTRON  FLUENCE  >0*8  MEV  WAS  DERIVED 
FROM  SPECTRA  CALCULATIONS  aNd  THE  EXPERIMENTALLY 
PREDICTED  REIRRAOI ATION  RESPONSE  OF  THE  PRESSURE 
VESSEL  STEEL.  THE  MAXIMUM  PERMISSIBLE  VESSEL  WALL 
FLUENCE  IS  ESTIMATED  AT  5.5Xlo  TO  THE  1<?TH  POWER  N/SQ 
CM  >  0.5  MEV.  THIS  IS  COMPARABLE  TO  12R.7 
MEGAWATT  YEARS  OF  REACTOR  OPERATION.  (U) 
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DESCRIPTORS:  ( ‘NUCLEAR  REACTORS.  PRESSURE 

VESSELS).  (*PRESSURE  VESSELS.  MECHANICAL 
PROPERTIES).  NOTCH  SENSITIVITY.  REACTOR  OPERATION, 
TENSILE  PROPERTIES.  NEUTRONS.  DOSIMETERS.  LIGHT 
water  reactors,  radiation  damage,  embrittlement, 
thickness,  brittleness,  NON-DEsTRUCTIVE  testing. 

TRANSITION  TEMPERATURE,  STEEL, 

DEFECTS (MATERIALS) ,  FRACTURE ( MeCHAN I CS ) , 

PRESSURIZATION  (U) 

identifiers:  *fracture  toughness  t u > 

FOLLOWING  THE  PReSsURIZATION.tO-FAILURE  testing  Of 
the  PM-2A  reactor  pressure  Vessel.  SEVERAL 
sections  of  steel  WERE  REMOVED  from  the  vessel  wall 
in  a  region  adjacent  to  the  artificial  defect, 
charpy  v-notch  and  tension  test  specimens 
machined  from  one  of  these  sections  havf  been 
EVALUATED.  THE  IRRaDIATED-cONoITION  30  fT-LB 
TRANSITION  TEMPERATURES  FOR  THE  1  /‘(•THICKNESS 
(NEAREST  TO  THE  CORE)  ANO  3M-TH  I CKNESS  LOCATIONS 

in  the  vessel  wall  were  misf  And  +55F , 

RESPECTIVELY,  FOR  MEASURED  FlsSlON-SPECTRUM  FLUENCES 

OF  7,3  AND  *1.0  X  10  TO  THE  i  8  tH  POWER  N/SQ  CM 

(GREATER  THAN  l  MEV).  THE  l A-TH I CKNESS 

PROPERTIES  AND  FlUeNCE  MOST  NeARLY  REPRESENTED  THOSE 

AT  THE  TIP  OF  THE  ARTIFICIAL  &EFECT.  THf  0.28 

YIELD  STRENGTH  FOR  THE  l  /H-TH l CKNESS  LOCATION  WAS  97, 

620  PSI  AT  -20F  (FAILURE  TEMPERATURE)  AnO  92, 

200  PSI  AT  +72F  (TEMPERATURE  aT  TIME  OF  ACID- 
SHARPENING  TREATMENT  OF  ARTIFICIAL  DEFEcT). 

SIGNIFICANT  UNIFORM  ELONGATION.  REDUCTION  OF  AREA. 

ANO  ELONGATION  PER  l  IN.  WERE  RETAINED  rY  THE  STEEL. 

AN  ASSESSMENT  OF  THE  STRESS.  tEMPERATURf.  AND  FLAW- 
SIZE  conditions  for  the  pm-2a  failure,  as  indexed 
by  the  irradi ateo-condition  mechanical  properties, 

INDICATES  that  THE  FAILURE  Is  IN  AGREEMENT  WITH  THE 
GENERALIZED  FRACTURE  ANALYSIS  DIAGRAM.  (AUTHOR)  (U) 
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identifiers:  steel  a-302-b,  steel  a-5R3  tu) 

THE  EFFECT  OF  VARIABLE  RESIDUaL  ELEMENT  CONTENTS  ON 
550F  radiation  embrittlement  sensitivity  OF 
PRESSURE  VESSEL  STEELS  WAS  EXAMINED.  RESULTS 

indicate  that  phosphorus  and  copper  can  contribute 

SIGNIFICANTLY  TG  The  S5UF  RADIATION  embrittlement 
SENSITIVITY  of  TYPE  A302-B  STEEL.  THE 
RESULTS  ALSO  SHOW  THAT  VANaDJuM  MAY  HAVF  A  SLIGHT 
ADVERSE  EFFECT  AND  THAT  SULFUR  IS  NEUTRaL,  ALTHOUGH 
IT  SERVES  TO  DECREASE  THE  fULL  SHEAR  ENeRgY 

absorption  Level  of  the  steel,  nitrogen  variations 

FROM  APPROXIMATELY  EQUAL  TO  0.0082  TO  0,0152  IN 
ALUMINUM  DEOXIDIZED  STEEL  HAVE  NO  SIGNIFICANT  EFFECT, 
WHILE  THE  ADDITION  OF  ALUMINUM  TO  NI-CR-MO 

steel  with  a  given  nitrogen  content  may  slightly 
PROMOTE  IRRADIATION  EMBR 5 TTLEmENT .  THE  PROGRAM 
RESULTS  DEMONSTRATE  THAT  APPARENT  I NSENs I T I  V  I T Y  TO 
SSOF  IRRADIATION  EMBRITTLEMENT  CAN  BE  CONSISTENTLY 
ACHIEVED  WITH  LABORATORY  HEATs  OF  A  NOMINAL  A302- 
B  STEEL  COMPOSITION  8Y  MA l NT  A i N l NG  THE  TOTAL 
RESIDUAL  ELEMENT  CONTENTS  AT  a  LOW  LEVEL* 

RADIATION  EMBRITTLEMENT  SENSITIVITY  OF  WELDMENTS 
WA'  INVESTIGATED  IN  A  PROGRAM  AIMED  AT  THE 
DEVELOPMENT  OF  LOW  SENSITIVITY  WELD  FILLERS  FOR 
JOINING  NI-CR-MO  STEEL.  DATA  pROM  THIS  NEW 
PROGRAM  AGAIN  POINT  TO  COPPER  AS  A  DOMINATING  FACTOR 
IN  DETERMINING  RADIATION  EMBRITTLEMENT  SENSITIVITY, 
FURTHER  VERIFYING  THE  RESULTS  OBTAINED  iN  THE  NRL- 
USS  A302-8  STEEL  INVESTIGATION* 
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PROPERTIES),  PROGRAMMING (COMPUTERS)  , 

ELASTICITY,  PLASTICITY,  STRESSES, 

STRAlN(MECHANICS)  ,  PRESSURIZATION,  YIELD 

POINT,  strain  hardening,  spheres,  nozzles  (U) 

identifiers:  von  mjses  relation  (uj 

the  report  presents  a  survey  on  the  use  of  digital 
computers  for  elastic-plastic  analysis  of  pressure 

VESSEL  COMPONENTS.  INCLUDED  Is  A  REVIEW  OF  LINEAR 
INCREMENTAL  STRESS  STRAIN  RELATIONS  FOR  A  STRAIN 
HARDENING  PRANDTL-REUSS  MATERtAL  WITH  A  VON 
MISES  YIELO  CRITERION  AND  THE  FORMATION  OF 
GENERALIZED  STRESS  STRAIN  RELATIONS.  CASE  STUDIES 
ARE  GIVEN  OF  axisymmmetric  ELaSTIC-PLAStIC  analysis 
OF  A  TOR  l  SpHER  I C  AL  PRESSURE  VESSEL,  A  Fl.USH 
CYLINDRICAL  NOZZLE  IN  A  SPHERE  AND  A  THtCK-WALLED 

cylinder  unoer  internal  pressure,  (author)  (U) 
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U.UENCHING(C00LING)  ,  TENSILE  PROPERTIES, 
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identifiers:  nickel  alloy  inconel  7ia,  steel 
PH  13CR  8M0 ,  STEEL  1  -2  N  SCR  3M0,  STEEL 

7.SN  CR  MO.  NEUTRON  EMQR 1  TTLEMeNT  (U)# 

research  PROGRAMS  DISCUSSED  JnCLUDE  THE 
PREIRPAOI aTION  EXAMINATION  Of  HIGH  STRENGTH  CANDIDATE 
PRESSURE  VESSEL  MATERIALS,  STUDIES  QF  IRRADIATION 
EFFECTS  ON  THE  PROPERTIES  OF  ADVANCED  PRESSURE  VESSEL 
materials,  and  fatigue  ano  hydrogen  embrittlement 
effects  in  irradiated  HIGHER  STRENGTH  steels,  HIGH 
POINTS  of  EXPERIMENTAL  ACCOMPLISHMENT  are  outlined  IN 
BRIEF.  (AUTHOR)  (U) 


82 


UNCLASSIFIED 


/  Z  0  M  0  7 


UNCLASSIFIED 


DDC  REPORT  3  I BL I OGRAPH Y  SEARCH  CONTROL  NO.  /ZDM07 

AO-686  660  18/2  20/8 

NAVAL  RESEARCH  LA&  WASHINGTON  D  C 

CONTROLLED  destructive  TESTING  OF  PRESSURE 

VESSELS.  (U) 

DESCRIPTIVE  NOTES  FINAL  REPT., 

APR  69  18P  SENNARj .UERVIS  J.  ICZUL. 

ERNEST  C.  I 
REPT.  NO.  NRL-6855 

PRO  J  •  RF-101-03-86-S258,  SF- 1 9 9«Q3-Q  1  - 1  86 3 

UNCLASSIFIED  report 


DESCRIPTORS:  (^PRESSURE  VESSELS,  STRUCTURAL 

SHELLS).  {^STRUCTURAL  SHELLS,  HYDROSTATIC 
testing),  deformation,  rupture,  fluid  FLOW, 

BRITTLENESS,  metals,  GLASS  TEXTILES,  COMPOSITE 

materials,  photomicrography,  test  methods,  test 

FACILITIES  (U) 

controlled  DESTRUCTIVE  testing  OF  shells  or 

PRESSURE  VESSELS  BY  THE  HYDROSTATIC  METhOD  DISCUSSED 
IN  THIS  REPORT  PROVIDES  A  GOqd  MEANS  OF  ANALYZING  THE 

failure  modes  of  these  structures,  the  technique 

DES.CRIBEO  ALLOWS  A  TEST  TO  Be  HALTED  AT  ANY  POINT  - 

even  before  permanent  deformation  has  occurred. 

THIS  TECHNIQUE  ALSO  HAS  MERIT  FOR  TESTInG  PRESSURE 
VESSELS  MADE  OF  CERAMIC  OR  OTHER  BRITTLf  MATERIAL, 

where  RUPTURE  normally  reduces  the  VESSEL  to  a  powder 
OR  To  NUMEROUS  SMALL  FRAGMENTS*  (AUTHOR)  (U) 
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UNCLASSIFIED 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO*  /ZQM07 

AU-689  789  13/13  13/10 

NAVAL  CIVIL  ENGINEERING  LAB  PO«T  HUENEME  CALIF 

WINDOWS  FOR  external  or  internal  HYOROStATIC 
pressure  vessels,  part  hi*  critical  pressure  of 
acrylic  spherical  SHELL  WINDOWS  UNDER  ShORT-TERM 
pressure  APPLICATIONS.  { u } 

DESCRIPTIVE  NOTE!  FINAL  REPT.  jUL  66-AUG  6B, 

JUN  69  166P  STACHIWiJ.  D.  JBrIER.F. 

W.  5 

REPT.  NO.  NCEL-TR-631 
PHOJ!  Y-F38-S35-005-01-0U1 

UNCLASSIFIED  REPOrT 

SUPPLEMENTARY  note:  SEE  ALSO  PaRT  1,  AD-616  882.  AND 
PART  2.  AD-652  313. 

DESCRIPTORS!  (^PRESSURE  VESSELS,  TRANSPARENT 
PANELS),  ( oTRANSPaRENT  PANELS,  *ACRYLIC  RESINS), 

underwater,  structural  parts, 

FA  I  LURE (MECHANICS) ,  LO AO  I NG { MEcH AN  I CS ) , 

HYDROSTATIC  PRESSURE,  MODELS(SiMULATlONS) , 

DESIGN,  STRESSES,  UNDERWATER  VEHICLES  (U) 

IDENTIFIERS!  ^WINDOWS,  UNDERWATER  HABITATS  (U) 

MODEL  AND  FULL-SCALE  ACRYLIC  WINDOWS  IN  THE  FORM  OF 
SPHERICAL  SHELL  LENSES  WITH  PARALLEL  COnVEX  AND 
CONCAVE  SURFACES  HAVE  BEEN  IMPLODED  BY  LOADING  THEIR 
CONVEX  SURFACE  HYDROSTATICALLY  AT  A  65Q-PSI/MIN  RATE 
WHILE  THEIR  CONCAVE  SURFACE  W*S  EXPOSED  TO 
ATMOSPHERIC  PRESSURE.  THE  THJc<NESS  OF  tH£  MODEL 
WINDOWS  VARIED  FROM  0.250  TO  j«200  INCHES  AND  OF  THfc 
FULL-SCALE  WINDOWS  FROM  0.561  TO  1.000  INCHES,  WHILE 
THE  INCLUDED  SPHERICAL  SECTOR  ANGLE  OF  tHE  LENS  AND 
THE  BEVEL  ANGLE  OF  ITS  EDGE  VARIED  FROM  30  TO  180 
DEGREES  IN  30-DEGREE  INCREMENTS.  THE  LOW-PRESSURE 
FACE  DIAMETERS  OF  the  MODEL  WINDOWS  VARIED  FROM  1.123 
TO  5,500  INCHES,  WHILE  THOSE  oF  THE  FULL-SCALE 
WINDOWS  VARIED  FROM  6.200  TO  36.868  INCHES.  IN 
ADDITION  TO  CRITICAL  PRESSURES,  DISPLACEMENTS  OF  THE 
LENS  UNDER  HYDROSTATIC  PRESSURE  WERE  RECORDED  AND 
PLOTTED  AS  FUNCTIONS  OF  PRESSURE.  (AUTHoRJ  (U) 
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UNCLASSIFIED 


OOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZQM07 
AO-690  J83  13/R 

watervliet  arsenal  n  y  benet  R  and  e  LAbS 

The  DESIGN  OF  PRESSURE  VESSELS  FOR  VERY  HIGH 
PRESSURE  OPERATION.  (U) 

DESCRIPTIVE  NOTE!  TECHNICAL  REpT., 

MAY  69  137P  DA V  I DSoN , THOMAS  £.  5 KENDALL  » 

DAVID  P.  5 

PRO J  J  0A-1-T-061 102-B-32*A 
MONITOR!  WVT  6917 

UNCLASSIFIED  REPOrT 


DESCRIPTORS:  (•PRESSURE  VESSELS*  STIFFENED 

CYLINDERS),  (*ELASTIC  SHELLS*  HYDROSTATIC 
PRESSURE),  STRUCTURAL  PARTS,  ELASTICITY, 

STRUCTURAL  PROPERTIES,  DESIGN,  SEALS* 

MATHEMATICAL  ANALYSIS,  STRESSES* 

STRAlN(MECHANICS)  ,  hardening.  YIELD  POINT, 

FAILURE(MECHANICS)  (U) 

IDENTIFIERS:  AUTOFNETTAGE  (U) 

THE  REPORT  IS  A  REVIEW  OF  THE  THEORY  ANO  PRACTICE 
OF  PRESSURE  VESSEL  DESIGN  FOR  VESSELS  OPERATING  IN 
THE  RANGE  OF  INTERNAL  PRESSURE  FROM  1  tO  55  KILOSARS 
(APPROXIMATELY  15,000  TO  800, nOD  PSI)  AND 
UTILIZING  FLUID  PRESSURE  MED  I A  •  THE  FUNDAMENTALS 
OF  THICK  WALLED  CYLINDER  THEORY  ARE  REVIEWED, 

INCLUDING  ELASTIC  AND  ELASTIC-PLASTIC  ThEORY,  MULTI¬ 
LAYER  CYLINOERS  AND  AuTOFR E TT a^E .  THE  VARIOUS 
MeTHOoS  OF  USING  SEGMENTED  CYLINDERS  IN  PRESSURE 
VESSEL  DESIGN  ARE  REVIEWED  IN  DETAIL.  ThE  FACTORS 
TO  BE  CONSIDERED  IN  THE  SELECTION  OF  SUITABLE 

materials  for  pressure  vessel  fabrication  are 

DISCUSSED.  THESE  FACTORS  INCLUDE  STRENGTH, 

TOUGHNESS  AND  ENVIRONMENTAL  FaCTORS.  A  BRIEF 
REVIEW  OF  THE  MATERIALS  CURRENTLY  AVAILABLE  IS  ALSO 
INCLUOEO.  THE  REPORT  ALSO  INCLUDES  A  DISCUSSION  OF 
PRESSURE  SEALS  ANO  CLOSURES  SUITABLE  FOr  USE  IN  THIS 
PRESSURE  RANGE  ANO  OF  METHODS  OF  SUPPORTING  THE  END 
CLOSURES  OF  ThE  VESSEL.  (AUTHOR)  ( 'J ) 
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13/13 

ENGINEERING 
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WINDOWS  FOR  EXTERNAL  OR  INTERNAL  HYDROSTATIC 
pressure  vessels,  part  iv.  conical  acrylic 

WINDOWS  UNDER  LONG-TERM  PRESSURE  APPLICATION  AT 
20,000  PSI *  (U) 

DESCRIPTIVE  NOTE!  TECHNICAL  REpT.  1  JUL  *7-30  JUN  68, 

OCT  69  1 33P  STACHlWiJ.  D.  J 

REPT*  NO.  NCEL-TR-6H5 
PROJS  Y-F38-53S-005-Q 1-005 


UNCLASSIFIED  REPOrT 

SUPPLEMENTARY  NOTE:  SEE  ALSO  P a*T  3,  AD-*89  789. 


DESCRIPTORS:  {♦PRESSURE  VESS£ls»  TRANSPARENT 

PANELS),  {♦TRANSPARENT  PANELS,  *ACRYLIC  RESINS), 
UNDERWATER  VEHICLES,  HYDROSTATIC  PRESSURE, 

TEMPERATURE,  CONICAL  BODIES, 

LOADING(MECHANICS) ,  FAILURE(MEcHANICS)  ( U  ) 

identifiers:  ♦windows  <uj 


CONICAL  ACRYLIC  WINDOWS  OF  30*.  60-,  9Q-»  120-,  AND 
ISO-DEGREE  INcLUoEO  ANGLES  HavE  BEEN  SUrJECTED  IN 
THEIR  MOUNTING  FLANGES  TO  20,q00  PSI  OF  HYDROSTATIC 
PRESSURE  FOR  UP  TO  I. 000  HOURS  IN  THE  37F-T0-75F 

temperature  range,  the  displacements  OF  THE 

WINDOWS  THROUGH  THE  FLANGE  MOUNTING  HAVp  BEEN 
recorded  AND  ARE  GRAPHICALLY  PRESENTED  aS  A  function 
of  time,  TEMPERATURE,  conical  ANGLE,  and  THICKNESs- 
TO-DUMETER  RATIO  FOR  THE  READY  REFERENCE  OF  THE 
DESIGNER.  A  DETAILED  STUDY  Has  also  been  MADE  OF 
the  types  of  failure  and  of  The  dimensional  and 

STRUCTURAL  PARAMETERS  THAT  MUsT  BE  CONSIDERED  IN  THE 
DESIGN  OF  SAFE*  OPERATIONALLY  ACCEPTABLE  WINDOWS  FOR 
LONG-TERM  SERVICE  UNDER  HYOROsTaTIC  PRESSURE  OF  20, 

000  PSI.  THE  TEST  RESULTS  INDICATE  THAT  A  MINIMUM 
THICKNESS  TO  MINOR  DIAMETER  RATIO  OF  2  aND  AN 
INCLUDED  CONICAL  ANGLE  OF  90  o^wREES  OR  LARGER  IS 
REQUIRED  TO  PROVIDE  SAFE  AND  OPTICALLY  ACCEPTABLE 
WINDOWS  FOR  LONG-TERM  SUSTAINED  PRESSURE  LOADINGS  OF 
20,000  PSI.  (AUTHOR)  (U) 
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AD-697  76H  13/R  20/il 

UTAH  UN  I V  SALT  LAKE  CITY  COLL  OF  ENGINEERING 

A  SURVEY  ON  FRACTURE  OF  PRESSURIZED  VESSELS,.  (U) 

DESCRIPTIVE  NOTE?  FINAL  REPT., 

AUG  69  82P  FOLlAs.E.  S.  I 

REPT.  NO.  UTEC-DO-69-063 
CONTRACT:  FOMM1-67-C-OOH3 

MUNITOR!  AFRPL  TR-69-223 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  (<*PRESsURE  VESSELS  » 

FRACTURE(MECHANICS)  )  ,  ELASTIC  SHELLS, 

HEMISPHERICAL  SHELLS,  STRESSES,  CRACKS,  cRACK 
PROPAGATION,  BENDING, 

APPROX  I  MAT  I  ON (MATHEMATICS)  ,  MATHEMATICAL 

MODELS  (U) 

A  SURVEY  OF  EXISTING  SOLUTIONS  DESCRIBING  THE 
STRESS  DISTRIBUTION  AROUND  The  CRACK  TIP  OF  AN 

initially  curved  sheet  is  made  and  a  method  for 
estimating  approximate  stress  itensity  factors  of 

OTHER  MORE  COMPLICATED  SHELL  GEOMETRIES  IS  DISCUSSED. 

IN  ADDITION,  A  FRACTURE  CRITERION  INCORPORATING  A 
GEOMETRY  AND  PLASTICITY  CORRECTION  IS  DfRIVED  FOR  THE 

prediction  of  failure  in  flawed  pressurized  vessels 

OF  ARBITRARY  shape,  A  COMPARISON  WITH  SnME  of  THE 
EXISTING  EXPERIMENTAL  DATA  IN  THE  LITERATURE 
SUBSTANTIATES  ITS  POTENTIAL  UsE.  (AUTHOR)  (U) 
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AO" A 98  282  IH/2  20/1 

naval  research  lab  oslanoo  fla  underwater  squno  reference 

o  i  v 

acoustic  characteristics  OF  a  SLASS-FILaMENT- 

WOUND  PRESSURE  VESSEL.  (U) 

DESCRIPTIVE  NOTES  FINAL  REPT., 

NOV  69  19P  YOUNG, a»  MARK  IPrANDONI, 

JOSEPH  F.  J 
REPT.  NO.  NRL-7013 

PRO  J  S'  RF-05-1  1  1-^01-4^701  NRL-k03-3Q 
unclassified  report 


DESCRIPTORS!  ( *UNDER WATER  SOUND  EQUIPMENT, 
ELECTROACOUSTIC  TRANSDUCERS).  ( *ELECTROAC°UST I C 
TRANSDUCERS,  CALIBRATION),  (^PRESSURE  VESSELS, 

ACOUSTIC  PROPERTIES),  ANEChOIC  CHAMBERS, 

FEASIBILITY  STUDIES,  FILAMENT  WOUND  CONSTRUCTION, 

GLASS  TEXTILES,  HYDROSTATIC  PRESSURE,  ACnUSTIC 
IMPEDANCE,  MECHANICAL  PROPERTIES,  WALLS, 

REINFORCED  PLASTICS,  OEFECTS ( MaTER I ALS ) , 

INTERFACES,  PERFORM ANCE ( ENG  I  Nee* l NG )  (U) 

IDENTIFIERS:  INSERTION  LOSS,  LiNINGS, 

EVALUATION  (U) 

ACOUSTIC  INSERTION  LOSS  OF  A  gUSS-FILAmENT-WOUNO 

PRESSURE  VESSEL  INTENDED  FOR  TRANSDUCER  CALIBRATION 

varies  significantly  as  a  function  of  frequency, 

POSITION,  AND  HYoROSTaTIC  PRESSURE,  THE  VARIATIONS 

ARE  BELIEVED  TO  be  DUE  TO  VOj0S  IN  THE  gLaSS-reSIN 

AND  In  THE  GLASS-RES l N/RUBBEr  LINER  INTERFACE,  WHICH 

GIVE  RISE  TO  LARGE  CHANGES  IN  THE  CHARACTERISTIC 

impedance  of  the  composite  walls  as  a  function  of  the 

SAME  VARIABLES.  (AUTHOR)  (U) 
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ARMY  ENGINEER  REACTORS  GROUP  pORT  BELVOjR  VA  ENGINEERING 
0  I  V 

SM-1A  PRESSURE  VESSEL  LIFETIME  AS  RESULT  OF  IN- 

PLACE  ANNEALING.  (U) 

DESCRIPTIVE  NOTE!  FINAL  KEPT.-, 

SEP  69  7SP  KNIGHTON. GEORGE  ,V.  J 

REPT.  NO,  ED-6922 

unclassified  report 


descriptors:  {*PRESSURiZED  WATER  reactors,  *pressure 

VESSELS),  t  oREACToR  SYSTEM  COMPONENTS,  PRESSURE 
VESSELS),  LIFE  EXPECTANCY*  ANNEALING,  STeEL  » 
radiation  damage,  ARMY  EQUIPMENT 
identifiers:  army  reactors c sm» i > 


(U) 
tu ) 


THE  REPORT  IS  PRESENTED  TO  COvER  THE  ’RECOVERY  OF 

ductility*  of  the  sm»ia  reactoR  vessel  steel  as  a 
RESULT  of  THE  ’IN-PlACE*  ANNEaUNG.,  IT  DISCUSSES 
THE  PRE-ANNEALING  VESSEL  LIFETIME.  THE  GENERAL 

an«\'ealing  techniques  used /*  the  surveillance  specimen 
program  to  evaluate  the  recovery,  the  recovery 

ACCOMPLISHED.  AND  THE  ESTIMATED  LIFETIME  OF  THE 
annealed  reactor  vessel,  (author) 


(U) 


89 


UNCLASSIFIED 


/Z0M07 


UNCLASSIFIED 
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AO-700  233  1  1  / H  18/S.  18/10 

NAVAL  RESEARCH  LaB  WASHINGTON  D  C 

THENDS  IN  charpy-v  shelf  energy  degradation  AND 
yield  STRENGTH  INCREASE  OF  NeuTRON-EMbRjTTLED 
PRESSURE  VESSEL  STEELS,  <  U ) 

DESCRIPTIVE  NOTES  INTERIM  REPT.i 

DEC  69  29P  HAWTHORNE, J,  RUSsELL  S 

REPT.  NO,  NRL-7011 

PRO  J  S  NRL-MOl-I*U  RR-007-1  1-^6-5409 
UNCLASSIFIED  REPOrT 


DESCRIPTORS!  ( 'NUCLEAR  REACTORS,  MATERIALS), 

(•STEEL,  'RADIATION  DAMAGE),  PRESSURE  VESSELS, 
EMBRITTLEMENT,  IMPACT  TESTS,  NeUTRON  REACTIONS, 
TRANSITION  TEMPERATURE,  DUC  T  I  L  I  T Y  ,  TOUGHNESS, 

TENSILE  PROPERTIES,  WELDS  (U) 

IDENTIFIERS:  STEEL  A-302-B,  STEEL  A-S33, 

STEEL  A-5H3  (U) 

the  effects  of  neutron  irradiation  ON  CHARPY-V 

SHELF  ENERGY  AND  Y I  ELD  STRENGTH  WAS  EXAMINED  FOR 
Three  PRESSURE  Vessel  STEEL  COMPOSITIONS!  A302-3, 

AS33.  AND  ASH3.  THE  EFFECTS  OF  RADIATION 
EXPOSURE  AT  LOW  TEMPERATURE  ( <300F  UH9c>) 

ANO  AT  ELEVATED  TEMPERATURE  (550F  (288  c)  TO 
7MQF  (3930)  ON  THE  OVERALL  NOTCH  DUCTILITY  ARE 
DOCUMENTED  ANO  COMPARED.  SUMMaRY  PLOTS  SHOWING  THE 
SIMULTANEOUS  DEGRADATION  IN  ShELF  ENERGY  ANO  THE 
INCREASE  OF  YIELD  STRENGTH  LEVELS  BROAOi.Y  ILLUSTRATE 
THE  PROGRESSIVE  CHANGE  FROM  DUCTILE  FRACTURE 
performance  to  relatively  brittle  CHARACTERISTICS, 
(AUTHOR)  <U) 
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UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE:  SEE  ALSO  VOLUME  2.  Ao-866  750. 

DESCRIPTORS!  (*PN ESSURE  VESSELS,  •BIBLIOGRAPHIES). 
STRUCTURES,  MATERIALS.  MECHANICAL  PROPERTIES, 

FILAMENT  WOUNO  CONSTRUCTION,  T aNKS ( CONT A t NERS  )  , 

ramjet  engines,  plasma  jets,  reactor  materials, 

POWER  REACTORS,  SUBMARINE  HULLS.  MECHANICAL 
WORKING,  ROCKET  CASES,  METALLURGY 

identifiers:  containment  vessels,  fractogRaphic 
data,  electron  fractography 

the  annotated  BIBLIOGRAPHY  COMPRISES  CITATIONS  OF 
UNCLASSIFIED  REPORTS  DEALING  wlTH  TEST*  AND 
APPLICATIONS  OF  PRESSURE  VESSELS  USED  FOR  TANKS 
(CONTAINERS).  SUBMARINE  HULLS,  ROCKET  CaSES, 

RAMJET  ENGINES  AND  GUIDED  MISSILES.  (AUTHOR)  (U) 
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(U) 


91 


UNCLASSIFIED 


/Z0M07 


UNCLASSIFIED 


DOC  REPORT  BIBLIOGRAPHY  SEaRCH  CONTRoL  NO,  /ZQM07 
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Naval  CIVIL  ENGINEERING  LAB  PORT  huenemf.  calif 

IMPLOSIONS  IN  PRESSURE  VESsELSi  EXPERIMENTAL 

RESULTS.  (U) 

DESCRIPTIVE  NOTES  FINAL  REPT.  jUL  65*JUN  66, 
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UNCLASSIFIED  REPOrT 


DESCRIPTORS;  (♦UNDERWATER  VEHJCLES,  STRUCTURAL 
PROPERTIES),  (♦TEST  FACILITIES,  PRESSURE 
VESSELS).  (-PRESSURE  VESSELS.  STRESSES), 

safety,  shock  waves,  pressure,  predictions, 

RESPONSE,  O-RINGS,  OAMAGE  ASSESSMENT 

identifiers;  mmplosiqns 

pressure  vessels  were  subjected  to  implosion¬ 
generated  HYORODYNAMIC  PRESSUrES/IMPULSfS.  the 
experimental  results  indicate  the  hydrodynamic 

PRESSURE  AND  THE  DYNAMIC  RESPONSE  OF  THf  PRESSURE 
VESSEL  VARY,  DEPENDING  UPON  (1)  MODEL  SjZE, 

(2)  IMPLOSION  PRESSURE,  AND/OR  (3)  DISTaNCE 
FROM  IMPLOSION!  GRAPHS  SHOWING  THESE  RELATIONSHIPS 
ARE  PRESENTED.  IMPLOSION  PRESSURES  Up  To  19,000-PSl 
WERE  obtained.  The  higher  IMPL0SI0N  PRESSURES 
OCCURRED  in  THE  20,000  PS  I  PRESSURE  VESSEL  AND  CAUSED 
damage  to  o-rings  and  MOUNTING  FACILITIES  INSIDE 
the  PRESSURE  VESSEL.  AND  LOOSENED  PIPE  CONNECTIONS 
FROM  THE  TOP  COVER  PLUG.  HIGH-SPEED  MOTtON  PICTURES 
SHOWED  that  The  collapse  of  a  I R  CAVITIES  was 
generally  ASYMMETRIC  and  INCONSISTENT.  THE  critical 
model  sizes  FOR  MAXIMUM  PRESSURE  drop  or  energy 
RELEASE  in  PRESSURE  VESSELS  W  e  R  E  DETERM  t  NED  *  THE 
EFFECTS  OF  IMPLOSION  ON  PRESSURE  VESSELS  CAN  BE 
REDUCED  GREATLY  BY  FILLING  THg  TEST  SPHfrRE  WITH 

water,  (author)  (u) 
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UNCLASSIFIED  REPOrT 


DESCRIPTORS:  (^PROPELLANT  TANKS.  DESIGN), 

(♦PRESSURE  VESSELS*  STRESSES),  STRUCTURAL 
SHELLS,  CONICAL  BODIES.  CYLINDRICAL  BODIES,  RINGS, 
LOADING(MECHANICS) ,  MATHEMATICAL  ANALYSIS* 

DEFORMATION,  TABLES  <U) 

THE  PURPOSE  OF  THIS  REPORT  IS  TO  MAKE  AVAILABLE  A 
COMPACT  SUMMARY  OF  THE  FORMULAS  AND  METHODS  USED  IN 
THE  STRESS  ANALYSIS  OF  THIN  PRESSURE  VEsSELS.  THE 
FIRST  PART  DEALS  ONLY  WITH  MEMBRANE  FORCES  AND 
DEFORMATIONS  RESULTING  FROM  PRESSURE  LOaDInG  IN 
SHELLS  OF  REVOLUTION,  THE  FORMUlaS  ASSOCIATED  WITH 
AXISYMMETRIC  edge  loaoings  arising  FROM 
DISCONTINUITIES  IN  THE  STRUCTURE  HAVE  BEEN  TREATED  IN 
THE  SECOND  PART,  THE  LAST  PART  OF  THE  RfPORT  IS 
CONCERNED  WITH  METHODS  TO  PREDICT  UNKNOWN  EDGE 
(DISCONTINUITY)  FORCES  AND  MOmEnTS  AT  JUNCTURES 
OF  SHELLS,  the  entire  formulation  is  restricted  TO 

PRESSURE  VESSELS  WHERE  SHELL  COMPONENTS  FALL-  INTO  THE 
CATEGORY  OF  ‘THIN,*  ‘STEEP,*  aND  CONSTANT  THICKNESS 

shells  of  revolution,  furthermore,  NO  coupling  of 

EDGE  EFFECTS  IS  ALLOWED.  (AUTHOR)  (U) 
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unclassified  report 

AVAILABILITY!  PUS.  IN  NUCLEAR  ENGINEERING  AND 
DESIGN.  V10  P2S9-307  1969. 

DESCRIPTORS!  (-POWER  reactors,  pressure  VESSELS). 
(•PRESSURE  VESSELS.  -STEEL).  SPECIFICATIONS, 

MECHANICAL  PROPERTIES,  MICROSTrUcTURE, 

MANUFACTURING  METHODS  (U) 

THE  PURPOSE  OF  THE  REPORT  IS  jO  DESCRIBE  AND 
CHARACTERIZE  THE  CA«80N  AND  LOW-ALLOY  STEELS  WHICH 
HAVE  been  USED  or  are  ANTICIPATED  for  UsE  IN  NUCLEAR 
REACTOR  PRESSURE  VESSELS.  THE  SCOPE  IS  PURPOSELY 
LIMITED  TO  MATERIALS  aNQ  ENVIRONMENTAL  INFLUENCES 
UPON  THE  PROPERTIES  OF  THESE  MATERIALS.  THROUGH 
THE  DATA  ARE  ORIENTED  TOWARD  yHE  REACTOR  PRESSURE 
VESSEL.  MUCH  OF  THE  INFORMATION  IS  APPLICABLE  TO 
AUXILIARY  COMPONENTS  SUCH  AS  STEAM  GENERATORS  AND 
PRESSURIZERS.  ENGINEERING  CONSIDERATIONS  ARE 
REFERENCED  only  IN  THE  interest  OF  FURTHERING  THE 
BASIC  AIM  OF  MATERIALS  CHARACTERIZATION. 

{AUTHOR)  tU) 
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COMPUTER  PROGRAM  FOR  A  MONOBLOC,  HOLLOW. 

CLOSED-END  CYLINDER  SUBJECTED  To  INTERNAL 

PRESSURE,  (U) 

FEB  70  RiP  DAWSON. VICTOR  C.  D.  { 

REPT.  NO.  N0LTR-70-R1 

UNCLASSIFIED  REPORT 


descriptors;  (•PRESSURE  vesselsi  structural 

PROPERTIES),  (»STRESSES,  MATHEMATICAL  MOnELS), 

COMPUTER  PROGRAMS,  STRA I N ( MECh aN I CS ) , 

PLASTICITY,  YIELD  POINT,  CYLINDRICAL  BODIES  (U) 

IDENTIFIERS;  COMPUTER  ANALYSIS,  COMPUTERIZED 
SIMULATION,  AUTOFRETTAGE  (U) 

this  report  describes  a  computer  program  written  in 

BASIC  LANGUAGE  WHICH  CALCULATES  THE  STRESSES  AND 
STRAINS  IN  A  MONOBLOC,  HOLLOA.  CLOSED~Er)D  CYLINDER 
SUBJECTED  to  INTERNAL  PRESSURE.  EXAMPLES  of  typical 
CALCULATIONS  are  GIVEN,  INCLUDING,  AMONG  OTHERS, 
CONDITIONS  THAT  CAUSE  AUTOFRETTAGE  AND  hEVERSE 
YIELDING.  (AUTHOR)  (U) 
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PRESSURE  VESSEL  CONCEPTS!  EXPl°RAT0RY  EVALUATION 

OF  stacked-ring  ano  segmented-wall  designs  with 
TIE-R00  END-CLOSURE  RESTRAINTS*  I'J) 

DESCRIPTIVE  NOTE!  FINAL  REPT*  oCT  6H-0CT  65, 

MAR  70  99P  STACHlWtJ.  0*  1 

REPT.  NO.  NCEL-TR-6&6 
PRO J !  YRU09-03-0I-00H 

UNCLASSIFIED  REPORT 


DESCRIPTORS!  {^UNDERWATER  VEHICLES,  PRESSURE 
VESSELS),  (•PRESSURE  VESSELS,  DESIGN)  , 

HYDROSTATIC  PRESSURE,  CYLINDRICAL  BODIES. 
laminated  plastics,  bolted  joints,  MANUFACTURING 
METHODS,  MARAGING  STEELS,  STRESSES, 

PHOTOELASTICITY  (U) 

AN  EXPLORATORY  EXPERIMENTAL  StUOY  WAS  CONDUCTED  TO 
EVALUATE  THE  STACKED-RING  and  SEGMENTED-WALL  PRESSURE 
vessel  concepts,  THE  EVALUATION  CONSISTED  of 
TESTING  to  destruction  stacked-ring  and  segmented- 

WALL  PRESSURE  VESSEL  MODELS  W  i  T  H  TIE-R0r>  END-CLOSURE 

restraints  and  evaluating  a  series  of  seal  designs 

UTILIZED  IN  THE  SEALING  OF  THp  JOINTS  BfTWEEN  THE 
PRESSURE  V'ESSEL  END  CLOSURES  AND  THE  CYLINDRICAL 
PRESSURE  VESSEL  BODY*  THE  T^ST  RESULTS  INDICATE 
THAT  THE  STACKED-RING  PRESSURE  VESSEL  DESIGN  IS 
APPROXIMATELY  50*  heavier  than  A  multilayered 
PRESSURE  VESSEL  OF  SAME  INTERNAL  DIAMETER  LENGTH, 
MATERIAL,  AND  PRESSURE  CAPABILITY*  THE  SEGMENTED- 
WaLL  PRESSURE  VESSEL  DESIGN  IS  APPROXIMATELY  8  TO  9 
TIMES  HEAVIER  THAN  A  MULTILAYERED  PRESSURE  VESSEL  OF 
SAME  DIAMETER,  LENGTH,  MATERIAL,  AND  PRESSURE 
CAPABILITY,  THE  FREE-FLOATING.  SELF*3 ENERGIZING 
RADIAL  SEAL  SYSTEM  PROVIDED  ThE  MOST  RELIABLE  AND 

extrusion-proof  sealing  for  vessels  with  considerable 

RADIAL  DILATION  aNO  AXIAL  END-CLOSURE  MOVEMENT. 

(AUTHOR)  (U) 
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DESCRIPTIVE  NOTE!  MASTER'S  THESIS, 
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UNCLASSIFIED  report 


DESCRIPTORS:  (♦PRESSURE  VESSELS*  PRESSUR t Z AT  I  ON  )  . 

(•PRESSURIZATION,  •HEAT  TRANSFER)*  GAS 
CYLINDERS,  C0NVECT10NIHEAT  TRANSFER),  ADIABATIC 
GAS  FLOW,  NUMERICAL  ANALYSIS*  SPECIFIC  HEAT, 
differential  EQUATIONS,  EXPERIMENTAL  data* 

THESES  (U) 

experimental  data  for  the  charging  of  An  air 
RECEIVER  IS  PRESENTED  AND  INTERPRETED  In  DETAIL. 

The  oata  indicates  a  substantial  DEPARTURE  from  the 
aoiabatic  behavior,  the  experimental  results  are 

USED  TO  evaluate  EXISTING  CLOsED  FORM  EXPRESSIONS  FOR 
THE  THERMODYNAMIC  state  of  A  gAS  In  a  RfCEIVER.  a 
METHOD  FOR  EXPERIMENTALLY  DETERMINING  The  CONVECTIVE 
heat  transfer  coefficient  is  DEVELOPED,  evaluated  AND 
USED  IN  CONJUNCTION  WITH  THESE  EXPRESSIONS, 

(AUTHOR)  (U) 
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irradiation  effects  on  reactor  structural 

materials.  <<j) 

DESCRIPTIVE  NOTE?  QUARTERLY  PROGRESS  REPt.  1  FEB-30 
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GRAY  ,  R ,  A.  ,  JR! 
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PNOJ:  NRL-M01-1H.  RR007-1 l-Hl-5^09 

Task:  AT  l  R9-S  ) -2  UU 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  note:  see  also  quarterly  Progress  REPT., 
AD-703  617. 

descriptors:  (*REACTOR  MATERIALS,  radiation 

DAMAGE).  (*STEEL,  REACTOR  MATERIALS), 

EMBRITTLEMENT,  power  reactors,  pressure  vessels, 
reactor  fuel  cladding,  fast  reactors. 

FRACTURE(MECHANICS) ,  neutron  REACTIONS, 
vanaoium 

the  REPORT  includes:  (1)  RESULTS  of  A  Damage 
FUNCTION  APPROACH  TO  SPECTRUM  ANALYSIS  pOR  ARMY 
REACTOR  SM-l,  (2)  ANALYSIS  For  fracture 
RESISTANCE  IN  HEAVY  THICKNESS  A533-B  STeEL  PLATE 
AND  '.VELO  meTAL,  { 3 )  THE  ROLE  OF  IRON  IN  THE 
FRACTURE  OF  AN  IRRAOIATEO  PRESSURE  VESSrL  STEEL, 
m  THE  NATURE  OF  OBSERVED  RADIATION  DAMAGE  IN 
VANADIUM,  and  (S)  THE  EFFECTS  Op  THE  FAST  REACTOR 
ENVIRONMENT  ON  THE  TENSILE  PROPERTIES  Op  SELECTED 
STRUCTURAL  AND  CLADDING  ALLOYS*  (AUTHOR)  (U) 
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DEVELOPMENT  of  a  spherical  acrylic  plastic  pressure 
HULL  FOR  HYOROSPaCE  APPLICATION.  (U) 

DESCRIPTIVE  N0TE1  FINAL  TECHNICAL  REPT.  OCT  69-OCT  69, 

APR  70  222P  STACHlWtJ.  D.  l 

REPT.  NO.  NCEL-TR-676 
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unclassified  report 

PORTIONS  OF  THIS  DOCUMENT  ARE  NOT  FULLY  LEGIBLE* 
SUPPLEMENTARY  NOTE;  LIMITED  NUMBER  OF  COPIES  CONTAINING 
COLOR  OTHER  THAN  BLACK  A^O  WHITE  ARE  AVAILABLE  UNTIL  STOCK 
IS  EXHAUSTED.  REPRODUCTIONS  WILL  BE  MAOE  IN  BLACK  AND 
..HITE  ONLY. 

DESCRIPTORS;  (•UNDERWATER  VEHICLES,  PRF.SsURE 
VESSELS),  ( ♦HULLS (MARINE)  •  ACRYLIC  RKSINs), 

PHYSICS  LABORATORIES,  DESIGN,  C°NTIN£NTal  SHELVES, 

DEEP  SUBMERGENCE,  SPHERES,  MAmnED,  OPERATION, 

CONSTRUCTION  MATERIALS,  PROTECTION,  SAFETY, 
PERFORMANCE(ENGINEERING)  (U) 

IDENTIFIERS;  «NEMQ(NAVAL  EXPERIMENTAL  manned 
OBSERVATORY),  «NA VAL  EXPERIMENTAL  MANNED 
OBSERVATORY  (U) 

A  SPHERICAL,  ACRYLIC  PLASTIC  CAPSULE  HAS  BEEN 
DESIGNED  FjO R  PROTECTION  OF  Man  AGAINST  THE  EXTERNAL 
HYDROSTATIC  PRESSURE  PRESENT  aT  CONTINENTAL  SHELF 
DEPTHS.  EXPERIMENTAL  AND  ANALYTICAL  STUnlES  HAVE 

been  conducted  to  evaluate  the  performance  of  both 

THE  SPHERICAL  CAPSULE  DESIGN  AND  THE  ACrYlIC  PLASTIC 
CONSTRUCTION  MATERIAL  aT  CONTINENTAL  shelf  depths. 

RESULTS  FROM  TESTING  TWENTY-TWO  15-JNCH.OUTSlOE 
di ametermodels  AND  A  LARGE-SCALE  prototype  UNDER 
SHORT-TERM,  CYCLIC,  AND  LQNG-tEKM  HYDROSTATIC 
PRESSURE  INDICATE  THAT  THE  DESIGN  AND  MaTERIAL  CHOSEN 
MEET  THE  REQUIREMENTS  FOR  SAFE  OPERATION  AT 
CONTINENTAL  SHELF  DEPTHS »  A  PROTOTYPE  6A-INCH-0D 
CAPSULE  OF  2.5-INCH  WALL  THICKNESS,  AND  9,000-pQUND 
POSITIVE  BUOYANCY  IN  SEAWATER  HAS  BEEN  SPECIFICALLY 
DEVELOPED  FOR  THE  NEMO  (NAVAL  EXPERIMENTAL 
MANNED  OBSERVATORY)  SYSTEM,  ThE  NEMO 
PROTOTYPE  CAPSULE  SUCCESSFULLY  WITHSTOOD  105 
SIMULATED  DIVES  RANGING  FROM  250  TO  2,900  FEET  PRIOR 
TO  BEING  TESTED  TO  IMPLOSION  AT  A  SIMULATED  DEPTH  OF 
9,150  FEET,  UNTIL  MORE  EXPERIMENTAL  DATa  ARE 
GENERATED  ON  THE  FaTIGUE  LIFe  Op  THE  FUlL  SCALE  NEMO 
CAPSULE  UNDER  DIFFERENT  PRESSURE  loadings, 
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DESCRIPTORS:  (*PRESSURE  VESSELS*  STRESSES), 

CYLINDRICAL  bodies,  CRACKS,  PRESSURE,  NUMERICAL 
ANALYSIS,  LOADING(MECHANICS)  ,  NOTCH  TOUGmNESS, 

TEST  METHODS  ( U  > 

IDENTIFIERS!  K  CALIBRATIONS,  STEEL 
FRACTURE  MECHANICS  (U) 

The  K  CALIBRATION  for  an  INTERNALLY  PRESSURIZED, 
thick-wall  cylinder  with  a  straight,  radial  notch  has 

BEEN  DETERMINED  FROM  A  COMPLIANCE  TEST,  THE  METHOD 
SUGGESTED  BY  IRWIN  IS  USED  W'ItH  COMPLIANCE  DEFINED 
AS  THE  CHANGE  IN  INTERNAL  VOLUME  OF  A  CYLINDER 
OIVIOED  BY  APPLIED  HYDROSTATIC  PRESSURE  RATHER  THAN 
THE  USUAL  LOAD-ELONGATION  DEFINITION.  ThE 
DERIVATIVE  OF  INTERNAL  VOLUME  CHANGE  WITH  RESPECT  TO 
NOTCH  DEPTH,  'A',  IS  OBTAINED  BY  NUMERICAL  ANALYSIS 
OF  TANGENTIAL  STRAIN  MEASUREMENTS  ON  THf  OD  OF  the 

test  cylinder,  this  derivative  leads  directly  to 

THE  K  CALIBRATION  FOR  THE  CYLINDER.  CUStC  SPLINE 
FUNCTIONS  ARE  USED  TO  APPROXIMATE  BOTH  THE  STRAIN  AS 
A  FUNCTION  OF  POSITION  ON  THE  CYLINDER  aNd  THE 
RESULTING  VOLUME  CHANGE  AS  A  FUNCTION  OF  *A'»  ALSO 
INCLUDED  IN  the  determination  OF  K  IS  A  PROOF, 

USING  THE  DIVERGENCE  THEOREM  jN  THE  THEnRY  OF 
ELASTICITY.  THAT  THE  DERIVATIVES  WjTH  RESPECT  TO  »A» 

OF  INTERNAL  and  externau  volume  change  are  identical. 

THIS  ALLOWS  THE  USE  OF  EXTERNaU  STRAIN  MEASUREMENTS 
TO  DETERMINE  K  BASED  ON  INTERNAL  VOLUME  CHANGE. 

(AUTHOR)  (U) 
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DESCRIPTIVE  NOTE?  FINAL  REPT., 

MAY  70  HIP  LOMACKYiOLES  I 
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PROJ:  SF013-03-02 
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DESCRIPTORS:  {-PRESSURE  VESSELS*  STRUCTURAL 

SHELLS).  {-STRUCTURAL  SHELLS*  STRESSES), 

PLASTICITY.  STRAIN(MECHANICS)  ,  SHEAR  STRESSES, 
DEFORMATION,  DIFFERENTIAL  EQUATIONS,  NUMpRlCAL 
ANALYSIS.  SUBMARINE  HULLS  (U) 

IDENTIFIERS:  FINITE  DIFFERENCE  ANALYSIS  (U) 

A  STRESS  ANALYSIS  IS  PRESENTED  OF  THIN  SHELLS, 

HAVING  LARGE  DEFLECTIONS  AND  rEING  loaded  INTO  the 
STRAIN-HARDENING  RANGE.  PLASTjC  STRAIN 

incompressibility  is  assumed,  the  two  governing 
differential  equations  in  terms  of  the  stress 
function  and  the  normal  DISPLACEMENT  ARp  presented  in 
T.vO  alternate  forms*  in  the  FIRST  form 

CORRESPONDING  EQUATIONS  of  THp  ELASTIC  PROBLEM  ARE 

modified  only  by  adding  the  integrals  of  the  plastic 

STRAINS.  THE  ALTERNATE  FORM  REQUIRES  THaT  THE 
COEFFICIENTS  OF  THE  DIFFERENTIAL  EQUATION  OPERATORS 

become  oepenoent  on  The  load,  and  an  iterative 

PROCESS  IS  PRESENTED  BY  WHICH  THE  SOLUTION  CAN  BE 

obtained,  starting  from  the  known  elastic  solution. 

UTILIZING  THE  FIRST  FORM,  THE  ANALYSIS  t'S  APPLIED 
TO  The  PROBLEM  of  stress  CONCENTRATION  aROUND  a 
CIRCULAR  OPENING,  with  and  WITHOUT  a  REtNPORCEO  RING 
IN  A  PRESSURIZED  SPHERICAL  SHELL.  NUMERICAL 

solution  is  obtained  by  an  iterative  procedure,  using 

THE  FINITE  DIFFERENCE  TECHNIQUE  FOR  THE  SPECIAL  CASE 
OF  linearized  DISPLACEMENTS  and  deformation  theory  of 
PLASTICITY.  THE  SPEED  OF  CONVERGENCE  DECREASES  *V  I T  H 
INCREASE  in  PRESSURE  and  DECREASE  OF  STrAIN-HARDENING 
COEFFICIENT.  THE  PROCEDURE  REQUIRED  TO  APPLY  THE 
INCREMENTAL  theory  and  to  INCLUDE  FINITE 
DISPLACEMENTS  IS  ALSO  DISCUSSED  IN  DETAIL. 

(AUTHOR)  (U) 
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unclassified  REPORT 


descriptors:  onucleaR  power  Plants,  pressure 
VESSELS),  (^PRESSURE  VESSELS.  £MbR  l  TTLEMF.NT  )  , 

.'lETAL  JOINTS,  WELDS,  FRACTURE  (  mECHAN  I  CS  )  . 

TOUGHNESS,  RADIATION  DAMAGE,  STATISTICAL  DaTA  (U) 

IDENTIFIERS:  FRACTURE  MECHANICS.  RADIATION 

EMBRITTLEMENT.  STEEL  A302-8,  STEEL  A533»r, 

ELECTROSLAG  WELDING  (U) 

IRRADIATION  STUDIES  OF  WELDS  0F  THE  ASTm  TYPE 
A302-B  AND  A533-8  STEELS,  MOST  COMMONLY  USED 
FOR  COMMERCIAL  WATER  REACTOR  VESSELS,  DEMONSTRATED 
several  instances  in  which  The  weld  metal  exhibited 

LOWER  FRACTURE  TOUGHNESS  OR  GREATER  ELEv AT  I  ON  OF  THE 

brittle-to-ouctile  transition  temperature  than  that 
observed  for  the  companion  base-plate  and  weld  heat, 
affected-zone  material.  EXAMINATION  OF  the 
structure  and  composition  led  to  the  conclusion  that 

COMPOSITION  IS  CRITICAL  TO  The  LEVEL  OF  RAO  I  AT  I ON- 
INDUCED  EMBRITTLEMENT,  THE  LEVEL  of  COPPER  AND 
PHOSPHORUS  CONTENTS  HAS  BEEN  sHQWN  TO  Bp  ESPECIALLY 
CRITICAL  TO  THE  LEVEL  OF  EM6R j TTLEMENT  WITH  WELDS 
HAVING  HIGH  COPPER  00.20*)  AnO  PHOSPHORUS  O 
0.015S)  SHOWING  GREATER  EMBRITTLEMENT  ThAN  THOSE 
CONTAINING  LESSER  AMOUNTS.  THESE  EXPERIMENTAL 
observations  were  verified  through  laboratory  tests 
in  which  these  constituents  and  other  residual 

ELEMENTS  WERE  CONTROLLED  IN  WELDMENTS  SIMULATING 
THOSE  FOR  REACTOR  SERVICE.  (AUTHOR)  (U) 
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UNCLASSIFIED  REPORT 


DESCRIPTORS:  ( «PRESsUR I  ZED  WATER  REACTORS.  PRESSURE 

VESSELS).  ( •STEEL •  EMB R I T TlEMEN T )  ,  NEUTRON 
FLUX,  DOSIMETERS,  NEUTRON  SPECTRUM,  TEMPERATURE, 

POWER  REACTORS,  STATISTICAL  ANALYSIS.  TRANSITION 
TEMPERATURE,  REACTOR  SYSTEM  COMPONENTS  (U) 

IDENTIFIERS!  FLUENCE.  STEEL  A-;>12,  SM-1A 
K factors  t  0 ) 

THE  ARMY  SM-1  REACTOR  HAS  BEEN  EVALUATED  WITH 
RESPECT  TO  THE  INCREASE  IN  TRANSITION  TEMPERATURE  OF 
THE  A212-B  STEEL  PRESSURE  VESSEL.  ALTHOUGH 
STEEL  FROM  THE  HEAT  FORMING  ThE  VESSEL  jS  NOT 
AVAILABLE  FOR  IRRAOI ATI0N"RE5p0nSE  BEHAVIOR  TESTING, 

THE  INITIAL  TRANSITION  TEMPERaTURE  OF  4n  DEG  F  l1) 

DEG  C)  WAS  DETERMINED  FROM  VesSEL  STEEL,  A 
RELATIONSHIP  BETWEEN  INCREASING  EMBRITTLEMENT  FOR  A 
9-IN. -THICK  PLATE  OF  A212-B  STEEL,  REPRESENTING 
THE  ASTM  REFERENCE  HEAT  FOR  ThIS  COMPOSITION,  AND 
INCREASING  NEUTRON  FLUF.NCE  Was  ESTABLISHED  for  the 
IRRADIATION  TEMPERATURE  CONDITIONS  OF  ThE  SM-1 
REACTOR.  COMBINING  WITH  THIS  yHE  ARmY-ImPOSED 
TRANSITION  TEMPERATURE  LIMIT  FOR  THE  SM-1  REACTOR 
VESSEL  OF  295  DEG  F  1196  DE&  C*  RESULTS  IN  A 
FLUENCE  VALUE  OF  2,65  X  10  To  THE  1 9 T H  POWER  N/SQ.CH* 

>  0.5  mev  for  a  lifetime  vessel  exposure,  the 

NEUTRON  FLUX  LEVEL  FOR  THE  VESSEL  WAS  ESTABLISHED  BY 
EXTRAPOLATING  a  core-region  flux  measurement  using 
THE  RESULTS  OF  A  CALCULATED  NeUTRON  SPEcTRUM  aT  THE 
REACTOR  VESSEL.  {AUTHOR )  (U> 
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fracture-safe  operating  CRITERIA  for  COmMERICAL 
NUCLEAR  PRESSURE  vessels  based  on  FRACTURE 
ANALYSIS  DIAGRAM  PROCEDURES  and  eHARPY-V 
ENERGY  TRENDS  ARE  REAPPRAISED  WITH  RESPe.CT  to  the 
effects  of  thick-section  MECHANICAL  constraint  and 

LOW  CHARPY-V  SHELF  ENERGIES  RESULTING  F«OM 

NEUTRON  IRRADIATION*  COMPARISONS  OF  THE  CHARPY- 

V  TEST  WITH  THE  MORE  DEFINITIVE  DYNAMIC  TEAR 

TEST  PROCEDURES  INDICATE  THE  FORMER  TO  rE  AN 

ACCEPTABLE  MEANS  OF  ASSESSING  THE  FRACTURE  TOUGHNESS 

OF  A533-B  STEEL.  THE  MECHANICaL  CONSTRAINT 

ASSOCIATED  WITH  12-IN.  THICKNfSSES  OF  TwIS  STEEL 

SUGGESTS  THE  ADDITION  OF  70F  (39C>  TO  THE 

EXISTING  CRITERION  REQUIRING  VESSEL  OPERATION  ABOVE 

NOT  +  60F  (330*  RATIO  ANALYSIS 

DIAGRAM  PROCEDURES  ARE  SHOWN  T°  8E  USEFUL  IN 

INTERPRETING  CHARPy-V  SHELF  LEVEL  DATA  OBTAiNEO 

FROM  VESSEL  SURVEILLANCE  PROGRAMS  IN  TERMS  OF 

CRITICAL  TOUGHNESS  LEVELS  RELATING  TO  BRITTLE 

FRACTURE.  (AUTHOR)  (U) 
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SIXTEEN  ASME  STANDARD  TOR  I SPHeR I C AL  HEADS 
ATTACHED  TO  CYLINDERS  AND  SUBJECTED  TO  INTERNAL 
PRESSURE  ARE  ANALYZED  AS  aLAStJC  AND/OR  ELASTIC" 
PLASTIC  SHELLS  USING  A  NEW  FINITE  ELEMENT.  AS  BASIC 
ELEMENTS,  thin-walled  frusta  with  curved  meridians 

HAVING  COMMON  TANGENTS  AND  RAdM  AT  THE  NODAL  CIRCLES 
ARE  EMPLOYED  ASSURING  GOOD  ACCURACY  OF  THE  RESULTS. 


IN  THE  PLASTIC  ANALYSIS  EACH  wALL-THICKNESS  WaS 
SUBDIVIDED  INTO  CONCENTRIC  LamINA  IN  ORoER  TO  MONITOR 
THE  BEHAVIOR  OF  THE  MATERIAL,  THE  INCREMENTAL  LAW 


OF  PLASTICITY 
CONDITION  AND 

TriE  inelastic 

are  PRESENTED 
PROVISIONS  OF 
{ AUTHOR) 


IN  CONJUNCTION  wJTh  THE  MfSES  YIELD 
THE  ASSOCIATED  rUOW  RULE  WERE  USED  IN 

range,  the  results  of  the  analysis 
IN  DETAIL  and  are  COMPARED  WITH  the 
the  ASME  PRESSURE  VESSEL  CODE. 
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SUMMARIZED  ARE  THE  RESULTS  Or  an  INVESTIGATION  INTO 
THE  FATIGUE  AND  FRACTURE  BEHAVIOR  OF  LAaGE  THICK- 

walled  cylinders  identical  in  configuration  TO  A 

17SMM  CANNON  TUBE.  CRACK  GROWTH  RATES  AmD  FATIGUE 

life  data  are  presented  for  materials  op  three 
strength  levels  and  different  fracture  toughness 
LEVELS.  THE  EFFECTS  OF  AUT0FRETTaGE  »ERf  EXAMINED 

and  found  to  improve  the  fatuue  life  significantly, 
this  improvement  in  life  is  shown  to  be  the  result 
OF  RETARDATION  of  the  FATIGUE  crack  growth  rate  at 
small  crack  depths,  this  observation,  along  with 
the  relationship  between  fracture  toughness,  critical 
crack  depth  and  fracture  mode,  is  interpreted  in 

TERMS  OF  RECENT  ADVANCEMENTS  jN  THE  APPLICATION  OF 
FRACTURE  MECHANICS  TO  THE  CASE  OF  A  CYLINDER  UNDER 
INTERNAL  PRESSURE.  (AUTHOR)  (U) 
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THE  REPORT  CONTAINS  A  SUMMARY  OF  THE  WOrK  DONE 
under  a  continuing  research  contract  given  to 
applied  technology  associates  in  the  field  of 
pressure  vessel  design,  in  particular  is  developed 
the  theoretical  solution  for  the  distribution  of 
stresses  in  a  perforated  cylindrical  shell,  these 
calculations  have  been  REDUCED  To  computer  CODES  and 
ARE  GIVEN  in  the  APPENOIX  OF  tHE  REPORT.  IN 
addition  to  THE  COMPUTER  codes  DEVELOPEo  for  the 
EFFECTIVE  ELASTIC  constants,  the  Report  contains  a 
code  for  the  analysis  of  a  circular  cylindrical  shell 

foHOSE  surface  IS  PENETRATED  ONLY  OVER  A  PORTION. 

THUS  THE  ‘EQUIVALENT*  ELASTIC  CONSTANTS  OBTAINED 
CAN  BE  USED  AfjTHlN  THE  SHELL  THEORY  DEVELOPED  IN  THE 
REPORT  TO  DESCRIBE  THE  DEFLECTIONS  AMD  STRESSES  IN  A 
PARTIALLY  PERFORATED  SHELL.  (AUTHOR)  (U) 
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(U) 
(U) 

THE  PLASTIC  STRAIN  ANISOTROPY  OF  TI-6AL-4V 
WAS  EXAMINED  AFTER  VARIOUS  THeRMO-MECHAnICAL 
TREATMENTS,  INCLUDING  HEAT  TREATING,  ROiLING,  AND 
FORGING.  THE  PROCESSING  TEMPERATURES  WERE  VARIED 
FROM  ROOM  TEMPERATURE  TO  19&0F*  THE  ANISOTROPY, 

IN  TERMS  OF  THE  STRAIN  RATIO  r,  WAS  MEASURED  3Y 
POST-YIELD  STRAIN  GAGES  IN  The  THREE  PRINCIPAL 
DIRECTIONS.  THE  RESULTS  WERE  CORRELATED  WITH  THE 
(0002)  POLE  FIGURES  FOR  EACH  tHERMOMECHaN  I  CAL 
TREATMENT.  THE  PLASTIC  STRAIN  ANISOTROPY.  WHICH  WAS 
CONSISTENT  WITH  THE  BASAL  POLE  TEXTURE,  WAS  FOUND  TO 
DEPEND  UPON  BOTH  THE  METHOD  AND  THE  TEMPERATURE  OF 
MECHANICAL  WORKING,  THE  GREATEST  R  VALUfS 
OCCURRED  FOR  THE  COLO-ROLLED  MATERIAL  A w E R E  THE  SHEET 
NORMAL  ROTATES  TO  WJTHIN  15  DeG  FROM  THF  BASAL  POLE. 

IN  ADDITION,  R  IS  NOT  CONSTANT  UNDER  UNiAXlAL 
TENSION  BUT  GENERALLY  INCREASES  WITH  TH(r  AMOUNT  OF 
PLASTJC  STRAIN.  THE  VARIATION  Of  R  WITH  UNIAXIAL 
STRAIN  DEPENDS  UPON  THE  FORMinG  TEMPERATURE,  WjTH  THE 
LARGEST  CHANGES  OCCURRING  IN  SAMPLES  THaT  WERE  ROLLED 
AT  ROOM  TEMPERATURE.  (AUTHOR)  (U) 
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DEVELOP  A  THEORETICAL  APPROACH  WHEREBY  uMUXIaL 
fatigue  data  can  be  used  to  predict  the  permissible 

NUMBER  OF  CYCLES  OF  A  THICK-W4LLED  CYLINDER# 

experimental  data  from  the  literature  wfRe  examined 

On  OPEN  END  AND  CLOSED  ENq  CYLINDERS  IN  AN 
AUTOFRETTAGEO  ANO  nQN-AUTOFRETTaGED  condition  with 
wall  RATIOS  FROM  1,2  TO  2,0.  DISTORTION  ENERGY  WAS 
USED  TO  REDUCE  THE  TRIaXIaL  STRESS  STATf  TO  AN 

equivalent  uniaxial  stress,  a  new  method  was  then 

DEVELOPED  WHEREBY  THE  NUMBER  OF  CYCLES  eOULD  BE 
PREDICTED  AS  A  FUNCTION  OF  The  MEAN  AND  ALTERNATING 
PRESSURE,  (AUTHOR)  <  U  ) 
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TmE  BOOK  DISCUSSES  calculation  CONCERNING  shells  of 
REVOLUTION  AND  ELEMENTS  OF  THiN-WALLEO  CONSTRUCTIONS 
FOR  STRENGTH,  RIGIDITY  AND  STABILITY  UNDER  VARIOUS 
FORMS  OF  FORCE  ACTION.  SUCH  PROBLEM?  INCLUDE,  FOR 
EXAMPLE,  CALCULATIONS  OF  DOUghNUT-SHAPEd  SHELLS. 

LOAUED  BY  INTERNAL  PRESSURE,  SPHERICAL  SHELLS,  LOADED 
BY  LOCAL  LOADS,  ETC*  PROBLEMS  OF  STABILITY  OF 
SHELLS  ARE  GIVEN  In  THE  BOOK  jN  A  NEW  FORMULATION, 

THE  CONDITIONS  ON  THE  CONTOUR  OF  HALF-WaVES  ARE 
DETERMINED  BY  LOADING  CONDITIONS  AND  THf.  proposed 
FORM  OF  LOSS  OF  STABILITY,  THE  NEW  APPROACH  TO 
THESE  PROBLEMS  REFINES  AND  EXPANDS  THE  CONCEPT  OF 
STABILITY  OF  SHELLS  AND  GIVES  THE  POSSIrILITY  OF 
SOLVING  PRACTICALLY  IMPORTANT  PROBLEMS,  (U) 
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the  present  paper  CONTAINS  A  DETAILED  AmALYSIS  of 
The  TITLE  PROBLEM,  ALSO  JNCLUdED  IS  A  RfVIEW  OF 
RELATEO  BUCKLING  PROBLEMS  AVAILABLE  IN  THE 
LITERATURE.  THE  BUCKLED  CONFIGURATION  Is  ASSUMED  TO 
CONSIST  OF  TWO  REGIONS,  VIZ*,  THE  DETACwED  REGION, 

WHERE  SHALLOW  ARCH  APPROXIMAT ?OnS  ARE  AoOPTED,  AND  AN 

attached  region,  where  the  ring  assumes  a  constant 

CURVATURE.  THE  PROBLEM  IS  TREATED  AS  A  VARIATIONAL 
PROBLEM  WITH  VAR  I A8LE  END  POinTS  FOR  WHICH  THE 
VARIATIONAL  FORMULATION  YIELDS.  IN  AODItION  TO  the 
DIFFERENTIAL  EQUATIONS  AND  BOUNDARY  CONDITIONS,  A 
transversality  condition,  determining  The  exteno  of 
THE  DETACHED  REGION.  THE  RESUlTS  INDICATE  THAT  THE 
RING  WILL  NOT  BUCKLE  UNLESS  EXTERNAL  DISTURBANCES  ARE 

present,  a-oiscussion  of  energy  barriers  shows  that 

THE  RING’S  ABILITY  TO  SUSTAIN  EXTERNAL  DISTURBANCES 
DIMINISHES  AS  THE  CONTRACTION  INCREASES.' 
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A  k-calibration  for  part-through  WALL  CrACKS  OF 
SEMI-ELLIPTICAL  SHAPE  IN  A  PRESSURIZED  thick  WALLED 
cylinder  is  OBTAINED  in  TWO  PaRTS  which  include  the 
STRESS  GRADIENT  IN  THE  TUBE  WaLL  AND  THf  EFFECT  OF 
THE  PRESSURE  ACTING  WITHIN  THE  CRACK  CAVITY.  USING 
K  IN  A  LIMITING  CONDITION,  The  CALIBRATION  PROVIDES 

a  failure  criterion  For  estimation  of  critical  crack 

DEPTHS  FOR  BRITTLE  FRACTURE,  the  DISPERSION  IN 
crack  tolerance  may  BE  ESTIMATED  FROM  The 
distribution  IN  TEMPERING  TEMPERATURES  AMONG  the 
FORGINGS.  THIS  EMPLOYS  THE  RELATIONSHIPS  OF  THE 
MECHANICAL  PROPERTIES  TO  TEMPERING  TEMPERATURE. 
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FUEL  ELEMENTS,  ANNEALING,  NEUTrON  DETECTORS, 

RADIATION  DAMAGE  (U1 

identifiers:  sm-ia  reactors  < u > 


THREE  CAPSULES  CONTAINING  CHarPY  V-NOTCH 
SPECIMENS  OF  A  DUPLICATE  RINg-FORGING  Of  SM-lA 
REACTOR  PRESSURE-VESSEL  STEEL  WERE  PREPARED  for 
PLACEMENT  INTO  THE  SM-IA  REACTOR  AS  PART  OF  THE 
CONTINUING  vessel  SURVEILLANCE  P.ROGRAM  of  THAT 
REACTOR.  THESE  CAPSULES  PLUS  TW0  MORE  CONTROL 
capsules  were  irradiated  in  the  sm-i  reactor  at  *ho 
DEGREES  F  (227  DEGREES  C)  TO  MATCH  THE  <?M-1A 
REACTOR  PRESSURE-VESSEL  TRANS  t  T I  ON  TEMPERATURE  and 
FLUENCE  CONDITIONS  PRIOR  TO  ThE  SM-IA  AnNEALING. 

THE  CAPSULES  WERE  THEN  FURNACE  ANNEALED  UNDER  THE 
sm-ia  reactor  annealing  conditions  AND  WERE 
REIRRaDIATED  in  THE  SM-i  TO  ThE  FLUENCE  AND 
TRANSITION-TEMPERATURE  CONDITIONS  OF  The  SM-lA  AT 
The  END  OF  CORE  3.  CONTROL  PojNTS  WERE 
ESTABLISHED  AFTER  EACH  STEP.  SIGNIFICANT 

differences  in  flux  levels  at  a  point  in  the  sm-i 

REACTOR  WERE  NOTED  BETWEEN  AN  EASIER  FiUX-MONlTOR 
IRRADIATION  and  the  SUBSEQUENT  SURVEILLaNCE-CAPSULE 
irradiations,  these  differences  were  found  to  be 
directly  related  to  the  two  different  fuel  cores  in 
PLACE  at  THOSE  TIMeS,  HIGHER  FLUXES  W£Re  GENERATED 
AT  THE  CORE  EDGE  DURING  THE  FlUX  MONlTOo  IRRADIATION 
SINCE  THE  CORE  WaS  OLD  ANO  THE  CENTER  WaS 
CONSIDERABLY  BURNED  OUT.  LOWER  FLUXES  WgRE  MEASURED 

AT  The  same  core-edge  LOCATION  during  The 
SURVEILLANCE-CAPSULE  IRRADIATIONS  since  a  new, 
SMALLER  DIAMETER  CORE  PEAKED  iN  FLUX  TOWARD  THE 


center. 


(U) 


UNCLASSIFIED 


/ZQM07 


UNCLASSIFIED 


DOC  REPORT  BIBLIOGRAPHY  SEaRCH  CONTROL  NO.  /Z0M07 
AO«  7  1  B  _f>  I  8/9 

ARMY  ENGINEER  Reactors  GROUP  FORT  BELVOtR  va  ENGINEERING 
OIV 

SM-1A  VAPOR  CONTAINER  LEAK  TesT!  3-5 

AUGUST  1970.  C  U ) 

DESCRIPTIVE  NOTE!  FINAL  REPT., 

FEB  71  28p  JOHNSon»GEORGE  l 

REPT.  NO.  ED-7101 

UNCLASSIFIED  report 


descriptors:  {•PRESSURIZED  WATER  reactors,  pressure 
VESSELS).  (^PRESSURE  VESSELS  »  |_EAK  AGE  (  FLU  I D )  )  . 

POWER  REACTORS,  VAPOR  PRESSURE,  LEAK  DETrCToRS, 

TESTS,  DATA  PROCESSING  SYSTEMS  (U) 

IDENTIFIERS:  SM-U  REACTOR  (U) 

THE  REPORT  PRESENTS  THE  RESULTS  OBTAINED  DURING  THE 
LEAK  RATE  TESTS  ON  THE  SM-lA  VAPOR  CONTAINER. 

(AUTHOR)  (U) 
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UNCLASSIFIED 


/ZGMO 


UNCLASSIFIED 


DOC  REPORT  BIBLIOGRAPHY  SEa^CH  CONTROL  NO,  /ZQM07 


AO-718  812 

naval  civil 


13/13  13/10 

engineering  lab  port 


hueneme  calif 


WINDOWS  FOR  EXTERNAL  OR  INTERNAL  HYDROSTATIC 
PRESSURE  VESSELS,  part  V.  CONICAL 
acrylic  windows  under  long-term  pressure 
application  of  10,000  PSI.  <u> 


DESCRIPTIVE  NOTE?  FINAL  REPT  •  jUl  69-JUN  70, 

JAN  71  79P  STACHlwiJ.  D.  |MoODY»W, 

A .  * 

REPT.  NO,  NCEL-TR-70B 
PR0J1  YF38-53S-0Q5-01 »Q05 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE {  SEE  ALSO  PaRT  H,  AD-A97  272. 


DESCRIPTORS:  (^PRESSURE  VESSELS!  transparent 

PANELS),  (^TRANSPARENT  PANELS,  'ACRYLIC  RESINS), 
UNDERWATER  VEHICLES,  CONICAL  BqDIES,  HYDROSTATIC 
PRESSURE.  FAILURE(MECHANICS)  (U) 

identifiers:  'windows  (U) 


CONICAL  ACRYLIC  WINDOWS  OF  30.,  60*,  90-.  120=  AND 
150-DEGREE  INCLUDED  ANGLE  AND  0.500  TO  1.250  1/0 
(THICKNESS  TO  MINOR  DIAMETER  RATIO)  HAVf  BEEN 
SUBJECTED  IN  THEIR  MOUNTING  FLANGES  TO  lO.OOO  PSI  OF 
hydrostatic  pressure  FOR  500  ano  1,000  HOURS  AT 
AMBIENT  ROOM  TEMPERATURE,  the  OISPLACEMfNT  of  the 
WINDOWS  THROUGH  THE  FLANGE  MoijNT  I NG  HAS  BEEN  RECORDED 
AS  A  FUNCTtON  OF  TIME  AND  PLOTTED  FOR  ThE  READY 
REFERENCE  OF  THE  DESIGNER.  The  magnitude  of  the 
window  displacement  Has  been  FOUND  to  be  a  function 
OF  TIME,  ANGLE,  TEMPERATURE.  1/0  RATIO  aND 

pressure,  it  is  recommended  that  for  safe  single 

SUSTAINED  OPERATION  OF  1,000  HOUR  DURATION  AT  10,000 
psi  hydrostatic  loading  at  ambient  tempfrature  the 
WINDOWS  SHOULD  HAVE  AN  INCLUDED  CONICAL  ANGLE  >  OR 
.  90  DEGREES  and  A  MINIMUM  T/0  RATIO  OF  0.750. 

FOR  SUSTAINED  LOADINGS  IN  EXCESS  OF  l.OoO  HOURS  THE 
MINIMUM  T/D  RATIO  OF  1.000,  (AUTHOR)  (U) 
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UNCLASSIFIED 


/Z0M07 


UNCLASSIFIED 


DOC  REPORT  BIBLIOGRAPHY  SEaRCH  CONTROL  NO.  /ZQM07 

AO-71B  970  1  3/H  13/13 

MASSACHUSETTS  INST  OF  TECH  LEXINGTON  LINCOLN  LAS 

DESIGN  OF  MULTI-REGION  PRESSURE  VESSELS 

USING  MAXIMUM  SHEAR  THEORY.  <U) 

DESCRIPTIVE  NOTE*.  TECHNICAL  NOTE, 

JAN  71  *)7P  leyenaa*. antonio  R.  ISTACK. 

THOMAS  E •  1 
REPT.  NO.  TN-1971-5 
CONTRACT!  F19628-70-C-0230 
PROJt  AF-6R9L 
MONITOR!  ESD  TR-71-9 

UNCLASSIFIED  report 


DESCRIPTORS:  (*PRESSURE  VESSELS.  DESIGN).  SHEAR 

STRESSES,  oeformation,  ductjlity,  brittleness, 
MATHEMATICAL  MODELS,  COMPUTER  PROGRAMS  (U) 

IDENTIFIERS:  SHEAR  THEORY,  AUToFRETTAGE, 

FORTRAN,  COMPUTER  AIOEO  DESI6N  (U) 

A  METHOD  IS  OUTLINED  FOR  MULT  I -REG  I  ON  PRESSURE 
VESSELS  DESIGN  CALCULATIONS  USING  THE  '-’aXIMUM  SHEAR 
THEORY.  THIS  TREATMENT  IS  EMPLOYED  DUE  TO  THE 
SIMPLICITY  of  the  method  and  because  the  results  are 
quite  conservative  for  both  ductile  and  brittle 
materials,  a  procedure  for  obtaining  an  optimum 

DESIGN  is  GIVEN  for  A  DESIRED  PERCENTAGE  of  AUTO¬ 
FRETTAGE  ON  THE  INNER  WALL  OF  THE  PRESSURE  VESSEL. 

A  COMPUTER  PROGRAM  WAS  WRITTEN  IN  FORTRAN  II 
LANGUAGE  AND  THE  VARIOUS  DESIqN-  POSSIBILITIES  WERE 
EXECUTEQ  BY  IBM-1620  COMPUTER,  (AUTHOR)  (U) 


117 


UNCLASSIFIED 
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UNCLASSIFIED 


DDC  REPORT  BIBLIOGRAPHY  SEaRCH  CONTROL  NO.  /2QM07 

Au-720  S 76  \H/H  13/H 

ARMY  MISSILE  COMMAND  REOSTONe  ARSENAL  AlA  ARMY 
PROPULSION  LAB  AND  CENTER 

DETERMINATION  OF  PROOF  TEST  LfrVEL  FOR  TeST- 
DEGRADA8LE  COMPONENTS.  ( U ) 

DESCRIPTIVE  NOTE!  TECHNICAL  RErT., 

NOV  70  29P  MAYKUT.A*  R.  I 

REPT.  NO.  RK-TR-70-19 
PROJJ  DA-1-M-262J03-A*21H 

unclassified  report 


DESCRIPTORS:  I*REH ability,  test  METHODS). 

(•PRESSURE  VESSELS.  RELIABILITY).  STRESSES, 

OPTIMIZATION,  FILAMENT  WOUND  CONSTRUCTION 
identifiers:  proof  tests 

when  viewed  from  the  standpoint- of  stress/strength 

INTERFERENCE  THEORY,  CONVENTIONAL  proof  TESTING 
PRACTICE  YIELDS  A  COMPONENT  POPULATION  WITH  AN 
INITIAL  RELIABILITY  OF  WO.  SijCH  MAY  NOT  BE  THE 
CASE,  HOWEVER,  IF  THE  COMPONENTS  ARE  DEGRADED  BY  THE 

proof  test,  the  proof  test  is  thus  reviewed  for 
the  CASE  OF  TEST-DEGR aDABLE  COMPONENTS, 

METH0D0L06Y  IS  0EVEL0PED  WHICH  ALLOWS  TmE 

determination  of  an  optimum  test  level,  finally, 

THIS  theory  is  applied  TO  FILAMENT-, kOUNo  pressure 
VESSELS,  AND  IT  IS  FOUND  THAT  TEST-DEGRaDABLE 
components  require  a  proof  test  usage  entirely 
different  from  that  followed  with  components  not 
subject  to-  this  degradation,  (author)  < u ) 


(U) 

(U) 
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UNCLASSIFIED 


DDC  REPORT  BIBLIOGRAPHY  S£arCH  CONTROL  NO.  /ZGM07 

AO-720  676  18/10  11/6 

NAVAL  RESEARCH  LAB  WASHINGTON  D  C 

analysis  of  radiation-induced  embrittlement 

GRADIENTS  ON  FRACTURE  CHARACTERISTICS  Of 

THICK-WALLED  PRESSURE  VESSEL  sTEELS.  <U) 

OESCR1PTIVE  NOTE*.  INTERIM  KEPT*. 

MAR  71  23p  LOSS  » F ,  J.  I  HAWTHORNE . J . 

R.  iSERPAN.C.  Z.  ,  JR. JPUZAK.P*  P.  ? 

REPT.  NO.  NRL-72U9 

CONTRACT*.  AT(R9-S)-21  10 

PROj:  RR007-1  1-R1-5H09.  NRL-MOl-H 

UNCLASSIFIED  REPORT 


descriptors:  (*steel»  radiation  damage). 

(♦REACTOR  MATERIALS,  EMBRITTLEMENT). 

FRACTURE(MECHANICS) ,  PRESSURE  VESSELS 
IDENTIFIERS:  STEEL  A-533B 

THE  FRACTURE  BEHAVIOR  OF  THICk-WALLED  NuCLEAR 
VESSELS  IS  CONSIDERED  FOR  THE  CASE  OF  A  RAD  I  AT  I ON- 
INOUCED  TOUGHNESS  GRADIENT  ThrOUGH  THE  WALL  WHICH 
CHARACTERISTICALLY  RESULTS  FROM  NEUTRON  ATTENUATION 
BY  THE  WALL  material  itself*  fRACTURE-SaFE  DESIGN 
ANALYSES  BASED  ON  LINEAR  ELASTIC  FORMULATIONS  OR 
EXTRAPOLATIONS  OF  THESE  FORMULATIONS  TO  THE  ELASTIC- 
PLASTIC  REGIME  ARE  NOT  SUFFICIENTLY  DEVclOPED  TO 
CHARACTERIZE  THE  INTEGRATED  BEHAVIOR  OF  A  WALL  WHOSE 
TOUGHNESS  CAN  RANGE  FROM  BRITTLE  AT  THE  INNER  SURFACE 
TO  HIGHLY  DUCTILE  aT  THE  OUTER  SURFACE.  SOLUTIONS 
TO  THE  PROBLEM  IN  THE  FORESEEABLE  FUTURp  WILL  BE 
OBTAINED  ONLY  BY  EXPERIMENTAL  MEANS.  THf  PRESENT 
APPROACH  USES  the  fracture  analysis  DIAGRAM 
(FAD)  TOGETHER  WITH  A  NEW  INTERPRETATIVE  METHOD  FOR 
FRACTURE  EXTENSION  RESISTANCE  BASED  ON  MODIFIED 
DYNAMIC  TEAR  SPECIMENS  AS  THE  TOOLS  FOR  GRADIENT 
ASSESSMENTS.  WITH  THESE  TECHNIQUES  THE  SIGNIFICANCE 
OF  THE  TOUGHNESS  GRADIENT  THROUGH  THE  WaLL  IS 
ASSESSED  IN  TERMS  OF  THICH  SECTION  MECHaNICAL 
CONSTRAINT,  AND  FRACTURE  CHARACTERISTIC  OF  THE 
COMPLETE  WALL  ARE  PREDICTED*  (AUTHOR)  (U) 


tU> 

<U) 
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UNCLASSIFIED 
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UNCLASSIFIED 


ODC  REPORT  BIBLIOGRAPHY  SEaRCH  CONTROL  NO.  /Z0M07 

AD-720  478  18/10  11/6  13/8 

NAVAL  RESEARCH  LAS  WASHINGTON  D  C 

MAJOR  FACTORS  AFFECTING  NEUTRnN  IRRADIATION 
EMBRITTLEMENT  of  PRESSURE-VEllEL  steels  and 
weldments.  (0) 

descriptive  note:  summary  rept., 

OCT  70  22P  STEELE, LENDELL  E.  I 

REPT.  no.  NRL-7176 
CONTRACT:  AT(**9-S)-2U0 

PROj:  RR007-RI-1 1-5H09,  NRL-MO i - H 

UNCLASSIFIED  REPORT 


descriptors:  i*steel»  RADIATION  DAMAGE), 

{  *  w  E  L  0  S  »  RADIATION  0  AM  AGE ) t  REACTOR  MATERIALS, 
EMBRITTLEMENT,  PRESSURE  VESSELS  ID) 

identifiers:  *neutron  irradiation  embrittlement  (U) 

THE  MAJOR  ASPECTS  OF  NEUTRON  tRRAOIATIOn 
EMBRITTLEMENT  in  steel  PRESSURE  vessels  of  large 
COMMERCIAL  NUCLE aR-POWER  REACTORS  ARE  REVIEWED, 

DRAWING  ON  THE  RESULTS  OF  AEC-SpONSORED  PROGRAMS 
WHICH  HAVE  EMPHASIZED  RESEARCH  RELATED  TO  REACTOR 
VESSEL  RELIABILITY.  (AUTHOR)  (U) 
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UNCLASSIFIED 
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UNCLASSIFIED 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO,  /Z0M07 
Au-721  292  U/6  i  3/ H  20/12 

martin  marietta  corp  oenver  colo  Denver  oiv 

THE  EFFECTS  OF  THE  SURFACE  LAYER  ON  PLASTIC 
deformation  and  CRACK  PROPAGATION.  (U) 

DESCRIPTIVE  NOTE!  SEMI-ANNUaL  rEPT., 

MAR  71  15P  KRAMER, IRVIN  R,  j 

REPT.  NO.  CR-71-2 

CONTRACT!  DA  AGR6-70-C-0  l  02  >  ARpA  ORDER-  1  eQ 
MONITOR!  AMMRC  CR-7I-2/1 

unclassified  report 


DESCRIPTORS!  (•ALUMINUM  ALLOYS,  CRACK 
PROPAGATION),  (*T  ITANIUM  ALLOYS»  CRACK 
PROPAGATION),  (^PRESSURE  VESSELS, 
f RACTURE ( MECHANICS) )  ,  STRESSES, 

lOADIMG(MECHANICS)  ,  FATJGUE(MECHANICS)  (U) 

IDENTIFIERS!  ALUMINUM  ALLOY  2oiH,  TITANIUM  A/..LOY 
AAL  HV,  PLASTIC  DEFORMATION  <U) 

the  REPORT  OESCRIBES  the  EFFECT  OF  a  SURFACE  LAYER 
ON  THE  RATE  OF  CRACK  PROPAGATION  AND,  BaSED  ON  THIS 
KNOWLEOGE.  THE  AUTHOR  PROPOSES  TO  IMPROVE  THE  CRACK 
PROPAGATION  RESISTANCE  OF  mETaLS  USED  In  PRESSURE 
VESSELS.  THE  QUALIFICATION  OF  PRESSURE  VESSEL 
HARDWARE  IS  USUALLY  ACHIEVED  pY  THE  PROOF  TEST 
METHOD.  THE  MAXIMUM  SIZE  OF  ThE  FLAW  THaT  IS 
PRESENT  CAN  BE  PREDICTED  FROM  FRACTURE  MECHANICS. 
HOY/EVER,  CRACKS  CAN  GROW  BELOW  THE  CRITICAL  STRESS 
INTENSITY  K(C)  AND  CAN  CAUSE  LEAK  FAILURE. 

THEREFORE,  THE  SU&cRlTlCAL  CRaCK  GROWTH 
CHARACTERISTICS  OF  METALS  A«E  IMPORTANT  IN  PRESSURE 
VESSEL  MATERIAL  SELECTION,  AN  EVALUATION  OF  THE 
CRACK  GROWTH  RATE  UNOER  SUSTAINED  OR  CYCLIC  LOADING 
UNDER  THE  SERVICE  STRESS  GIVES  A  MEASURE  OF 
RELIABILITY  OF  THE  HARDWARE*  (AUTHOR)  (U) 


121 


UNCLASSIFIED 
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UNCLASSIFIED 


DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO,  /Z0M07 

AO-72S  A  HI  i  3  /  *♦  20/11 

WaTERVLIET  arsenal  n  y 

STRESS  INTENSITY  FACTORS  FOR  INTERNALLY 

PRESSURIZED  THICK-WALL  CYLINDERS.  <U) 

DESCRIPTIVE  NOTE  5  TECHNICAL  REpT., 

MAY  71  26P  UNDERWOOD .JOHN  H.  5 

REPT,  NO.  WVT-712H 
PKOJJ  DA-1-T-061102-S-32-A 

UNCLASSIFIED  REPOrT 


DESCRIPTORS;  (*PRESSURE  VESSELSi  STRESSES), 
PRESSURIZATION,  LO AD  I NG ( MECHAN  I  CS >  ,  CRACKS, 

FAT  I  C*UC  (  MECHANICS)  ,  NUMERICAL  ANALYSIS  !U) 

IDENTIFIERS;  FRACTURE  MECHANICS  (U) 

SELECTED  STRESS  INTENSITY  FACTOR  SOLUTIONS  FROM  THE 

literature  are  related  to  the  PROBLEM  of  internally 
PRESSURIZED  THICK-WALL  CYLINDERS  WITH  STRAIGHT-FRONT 
AND  CURVED-FRONT  CRACKS.  THE  rECENT  K  SOLUTIONS 
OF  BOWIE  ♦  FREESE  ANO  RICE  +  LEVY  ARE 
COMBINEO  IN  AN  ESTIMATE  OF  THE  K  SOLUTION  FOR  A 
PRESSURIZED  CYLINDER  WITH  A  SeM I  ELL  I PT  I  c AL  CRACK 

originating  along  the  inner  wall,  the  estimate  of 
K  IS  compared  with  the  AVAILABLE  EXPERIMENTAL  and 
analytical  k  oata  for  shallow  cracks,  the 

'/ESTIMATED  K  SOLUTION  IS  MODIFIED  TO  ACCOUNT  FOR 
VARIOUS  complex  loadings  IN  PRESSURIZED  CYLINDERS. 
INCLUDED  are  MODIFICATIONS  To  describe  lack  of 
PRESSURE  ON  THE  CRACK  SURFACES  IN  PRESSURIZED 
CYLINDERS,  RESIDUAL  STRESS  IN  THE  WALL  oF  PRESSURIZED 
CYLINDERS,  A  COMBINATION  OF  AN  UNPRESSUrIZED  CRACK 

and  residual  stress  in  the  wall,  the  effect  of 
cylic  pressure  loading  on  k  is  ALSO  DISCUSSED  in 
RELATION  TO  THROOP’S  WORK  ON  FATIGUE  OF  PRESSURIZED 
CYLINDERS.  (AUTHOR)  (U> 
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UNCLASSIFIED 


/  Z  0  M  0  7 


UNCLASSIFIED 


DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /Z0M07 

AD-725  M&3  18/8  IJ/6  20/12 

NAVAL  RESEARCH  LAB  WASHINGTON  0  C 

STRUCTURE  ANQ  COMPOSITION  EFFECTS  ON 

IRRADIATION  SENSITIVITY  OF  PRESSURE  VESSEL 

STEELS.  (U> 

71  1 2P  STEELE, L.  E.  J 

UNCLASSIFIED  REPORT 

AVAILABILITY!  PUB.  IN  A«  RKan  SOCIETY  POR 
TESTING  ANO  MATERIALS.  SPEC.  TECH.  PUB.  N48M, 

P164-175  1970* 

DESCRIPTORS!  (*STEEL.  RADIATION  DAMAGE), 

(•REACTOR  SYSTEM  COMPONENTS,  PRESSURE  VESSELS), 
MICROSTRUCTURE,  METALLOGRAPHY,  GRAIN 
STRUCTURES (METALLURGY )  ,  GRAIN  SIZE,  IMPURITIES, 
MECHANICAL  PROPERTIES  (U) 

THE  PAPER  EMPHASIZES  ENGINEERING  IMPLICATIONS  OF 
THE  EFFECTS  OF  STRUCTURE  AND  COMPOSITION  ON  THE 
IRRADIATION  SENSITIVITY  OF  STEELS.  THEORETICAL 
CONSIDERATIONS  ARE  DISCUSSED  AN0  REVIEWED  AS  THEY 
RELATE  TO  POSSIBLE  EXPLANATIONS  FOR  OBSERVATIONS  ON 
THE  SUBJECT.  (AUTHOR)  (U) 
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UNCLASSIFIED 


/ZQM07 


UNCLASSIFIED 


udc  report  bibliography  search  control  no,  /zqmoz 

AO-725  796  13/4  21/4 

DEUTSCHE  FORSCHUNGS-  UNO  VERSuCHSANST ALT  FUER  LUFT-  UND 
RA’JHFAHRT  E  V  BRUNSWICK  (WEST  GERMANY) 

BERECHNUNG  PBERIRDISCHER 

FLUESSIGKETTSLAuERTANKS  (CALCULATION  REGARDING 

ABOVE  GROUND  LIQUID  STORAGE  TANKS),  (U) 

70'  4?  NlEDERsTADT.G.  ) 

REPT.  NO.  DFVLR-SONOERDRUCK-93 

UNCLASSIFIED  report 

AVAILABILITY!  PUB.  IN  ZEITSCHrIFT  KUNSTsTOFFE, 

V 6 0  N 1 2  P 1 07 1  *  1 073  1970.  NO  COPIES  FURNISHED  BY  DDC  OR 
NT  IS. 

SUPPLEMENTARY  MOTES  TEXT  IN  GERMAN. 

DESCRIPTORS:  ('PRESSURE  VESSELS!  STRESSES). 

(•FUELS.  STORAGE  TANK'S).  FLEXURAL  STRENGTH, 

CORROSION,  SAFETY,  MATERIALS,  MATHEMATICAL 

ANALYSIS.  ««EST  GERMANY  (U) 

AUSGEHEND  VON  DEN  , , R I CHTl I N I eN  FUR  ORTsFESTE 
OBERIRDISCHE  TANKS  AUS  GFK  2Ur  lagerung  VON 
HElZOL  UNO  DIESELKRAFTSTOFFEN,  ,  WURDE  UnTERSUCHT, 

OB  ES  ZULASSIG  1ST,  LAGERBEHalTER  IN  ANlEHNUNQ  AN 
DIE  VORSCHRIFTEN  FUR  ORUCKBEHaLTER  (VORiAUFIGES 

ao-merkblatt  N  l )  zu  berechnen* 

(AUTHOR)  (U) 
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UNCLASSIFIED 
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UNCLASSIFIED 


DDC  REPORT  BIBLIOGRAPHY  SEarCH  CONTROL  NO.  /Z0M07 

AO-72S  8H7  l  3/H  20/1  l 

ILLINOIS  INST  OF  TECH  CHICAGO  DEPT  OF  MECHANICS 

PLASTIC  ANALYSIS  AND  PRESSURE--VESSEL 

SAFETY,  (U) 

JUN  71  32P  HODGE, PHILIP  G.  ,  JR! 

REPT.  NO,  OOMIIT-I-RS 
CONTRACT!  NOOO 1 H-67-A-02 1 0-0002 
PRO J 1  NP-06H-H29 

unclassified  report 


DESCRIPTORS!  (^STRUCTURAL  PROPERTIES, 

•PLASTICITY),  ( ^PRESSURE  VESSelS,  STANDARDS), 

DESIGN,  FATIGUEIMECHANICS)  ,  DEFORMATION, 

PRESSURIZATION,  FAILURE (MECHANICS)  ,  STRUCTURAL 
SHELLS,  LOAOING(MECHANICS)  ,  SAFETY  (U) 

IDENTIFIERS!  PRESSURE  VESSEL  CODES  (U) 

THE  ROLE  OF  PLASTICITY  THEORY  IN  THE  DESIGN  OR 
ANALYSIS  OF  PRESSURE  VESSELS  iS  CONSIDERED.  IT  IS 
SHOWN  THAT  THE  THEORY  IS  HELPpUL  IN  PREDICTING  SOME 
BUT  NOT  ALL  OF  THE  POSSIBLE  CAUSES  OF  PRESSURE-VESSEL 
FAILURE.  VARIOUS  MODELS  FOR  PLASTICITY  THEORY  ARE 
DISCUSSED.  THE  CURRENT  STATE  oF  TECHNOLOGY  IN  THIS 
FIELD  IS  SURVEYEO  AND  SOME  INDICATIONS  aRE  GIVEN  FOR 
FUTURE  LINES  OF  RESEARCH.  (AUTHOR)  (U) 
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AUBURN  UN  I V  ALA  ENGINEERING  EXPERIMENT  STATION 

CRACK  TOLERATING  ABILITY  OF  A  HIGH-STREnGTH 

riaxully  stressed  CYLINDRICAL  pressure 

VESSEL  CONTAINING  A  SURFACE  CRACK,  (U) 

OESCRIPTIVE  NOTE!  REPT.  NO.  9  (FINAL)  29  JUN  70-31 
DEC  71  , 

DEC  71  3UP  MAYNOR.HAL  W.  JWftLDROP, 

RICHARD  S,  .1 

CONTRACT?  OAAH01-70-C-H2R 

UNCLASSIFIED  report 


DESCRIPTORS:  (^PRESSURE  VESSELS. 

PRACTURE(MECHANICS)  )  ,  STEEL,  CRACKS, 

CYLINDRICAL  BODIES.  STRESSES.  CRACK 
PROPAGATION 

IDENTIFIERS:  STEEL  4 1 30 

test  SPECIMENS  IN  THE  FORM  Of  CYLINDRICAL  PRESSURE 
VESSELS  WERE  DEEP  DRAWN  FROM  AISI  RI3Q  sTEEL  AND 
HEAT  TREATED  TO  AN  AVERAGE  UNtAXIAL  YIElD  STRENGTH 
(0.2  PER  CENT  OFFSET)  OF  2Q7  k S 1 •  EACH  VESSEL 
ft AS  PROVIDED  WITH  AN  INITIAL  SURFACE  CRaCK  CONSISTING 
OF  A  MECHANICALLY-PRODUCED  SLOT,  TERMINATING  AT  EACH 
END  IN  A  FATIGUE-INDUCED.  HAIrLINE-TYPE  CRACK, 

STRAIN  GAGES  MOUNTED  AT  BOTH  gNOS  OF  THE  CRACK 
PROVIDED  A  MEASURE  OF  THE  DISPLACEMENT  aT  THESE 
LOCATIONS  during  the  development  OF  INTERNAL 
PRESSURES  CULMINATING  IN  BURSTING.  (AUTHOR)  (U) 
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DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO «  /ZQM07 

AD-73S  8  7^  20/11  1 3/ 1 0 • l 

NAVAL  ship  research  AND  DEVELOPMENT  center  bethesda 

MO 

AN  EVALUATION  OF  FINITE  ELEMenT  METHODS  FOR 
THE  COMPUTATION  OF  ELASTIC  STRESS  INTENSITY 
FACTORS.  (U) 

DESCRIPTIVE  NOTES  FINAL  REPT., 

DEC  71  ■  BOP  OGLESBYtUOHN  J.  jLOMACKY* 

0LES  l 

R£PT  *  NO.  NSRDC-3751 
PROJJ  SF35-R22-210 

tasks  isoss 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  (-PRESSURE  VESSELS*  STRESSES), 

(♦SUBMARINE  hulls,  FRACTURE(MEcHANICS)  )  ,  CRACK 
PROPAGATION.  LOADING (MECHANICS)  , 

FATIGUE(MECHANICS)  ,  elasticity, 

STRAIN (MECHANICS)  ,  PROGRAMM I NG ( COMPUTERS )  (U) 

IDENTIFIERS:  FINITE  ELEMENT  ANALYSIS  (U) 

THE  REPORT  SUMMARIZES  THE  FIRST  PHASE  Of  THE 
DEVELOPMENT  OF  COMPUTER  PROGRAMS  FOR  CAtCULATlNG 
ELASTIC  STRESS  INTENSITY  FACToRS  AT  THE  CRITICAL 
(FATIGUE-PRONE)  DETAILS  OF  PRESSURE  HULlS,  the 
WORK  IS  PART  OF  a  BROADER  STUdY  AIMED  AT  THE 

development  of  analytical  methods  for  fatigue  and 

FRACTURE  ANALYSIS  OF  SUBMARINE  HULLS.  Tf.o  NEW 
TECHNIQUES  ARE  INTRODUCED.  ONE  IS  BASED  ON  DIRECT 
APPLICATION  OF  The  linear  ELASTIC  FRACTURE  MECHANICS 
RELATIONS  BETWEEN  THE  STRESS  INTENSITY  FACTORS  AND 

thf  near  crack  tip  displacement  fielos  utilizing  two- 
term  series  expansion,  the  stress  intensity  factors 

ARE  COMPUTED  DIRECTLY  FROM  THp  NODAL  DISPLACEMENTS 
OBTAINED  PREVIOUSLY  FROM  THE  FINITE  ELEMENT  PROGRAM, 

THE  SECOND  TECHNIQUE  IS  BASED  ON  DIRECT 
INCORPORATION  INTO  THE  FINUe  ELEMENT  COMPUTER 
PROGRAM  OF  the  strain  ENERGY  qF  the  singular  element 
ENCLOSING  THE  CRACK  TIP*  EXAMpLES  OF  THE 
APPLICATION  OF  SUCH  METHODS  To  SEVERAL  SIMPLY 
AXISYMMETRIC  AND  TWO-DIMENSIOnAL  plane  strain 
PROBLEMS  ARE  PRESENTED  ALONG  *ITH  RECOMMENDATIONS  FOR 
FUTURE  STUDIES  ANQ  APPL I  CAT  I ONS .  (AUTHOR)  (U) 
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UDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZOMQ7 
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naval  civil  engineering  lab  port  hueneme  calif 

WINDOWS  FUR  EXTERNAL  OR  INTERNAL  HYDROSTATIC 
pressure  vessels,  part  vi.  conical 
acrylic  WINDOWS  UNDER  LONG-TERM  PRESSURE 
APPLICATION  AT  S.OOU  PSE.  ( U  ) 

DESCRIPTIVE  NOTE!  TECHNICAL  REpT.  MAR  69-OCT  70. 

NOV  71  66P  STACHIw.J.  D.  IGrAY.K. 

0.  ; 

REPT.  NO.  NCEL-TR-7R7 
PKOJ:  YF5l-5H3-008-0l*001 

unclassified  REPORT 

SUPPLEMENTARY  note:  SEE  ALSO  PaRT  5,  AD-718  812. 

DESCRIPTORS:  { • acr y l I C  RESINS,  HYDROSTATIC 

pressure),  (^underwater  vehicles,  ^transparent 

PANELS),  PRESSURE  VESSELS,  CONiCAL  BODIES, 
PRESSURIZATION,  DEFORMATION, 

TOLERANCES(MECHANICS)  i  LOADINQ(MECHANICS)  , 

TEST  METHODS ’  (U) 

identifiers:  ^underwater  habitats,  *windows  (U) 

CONICAL  ACRYLIC  WINDOWS  WITH  FIVE  INCLUnED  ANGLES 
(ALPHA)  FROM  30  TO  ISO  DEGREES  AND  TH I CkNESS-TO- 
MINOR- DIAMETER  (T/0)  RATIOS  FROM  0.37S  TO  1.00 
HAVE  BEEN  SUBJECTED  TO  5,0QU  PSl  OF  SUSTAINED 
HYOROSTATIC  LOADING  FOR  UP  TO  1,000  HOURS  IN  the 

temperature  Range  from  6sf  to  7&f  ;vhile  the  axial 
displacement  of  the  winoows  through  the  flange  has 
been  monitored,  the  magnitude  of  axial 
displacement  was  found  to  BE  a  FUNCTION  of  alpha,  T/ 

D  RATIO,  TEMPERATURE,  AND  DURaTJON  OF  LOADING. 

ONLY  windows  with  T/0  RATIOS  GREATER  than  or 
EQUAL  TO  1.000,  0,625,  0.500,  0.500,  AND  0.500  FOR 
30- ,  A0-,  90* ,  120-,  AND  150-rEGREE  CONICAL  ANGLES, 
RESPECTIVELY,  WERE  FOUND  TO  BE  FREE  OF  CRACKS. 

(AUTHOR)  (U) 
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DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZQM07 

AD-737  190  18/9  18/8 

NAVAL  RESEARCH  LaB  WASHINGTON  D  C 

procedures  FOR  interpreting  ThE  structural 

IMPLICATIONS  OF  RADIATION-DAMaGE  SURVEILLANCE 
RESULTS  On  NUCLEAR  PRESSURE  VESSELS.  <  U ) 

DESCRIPTIVE  NOTE?  FINAL  REPT», 

DEC  71  2 1 P  STEELE, L.  E.  tSERPAN.C. 

Z.  ,  JRJ 

REPT.  NO.  NRL-73S8 

CONTRACT:  AT(R9-S)-5‘»09 

PKOj:  NRL-MO l - l R  »  RRQ22-11-R1-5HU9 

UNCLASSIFIED  REPOrT 


DESCRIPTORS:  (♦REACTOR  SYSTEM  COMPONENTS.  PRESSURE 

VESSELS).  (♦PRESSURE  VESSELS.  RADIATION  oAMA&E), 

(♦STEEL,  FRACTURE(MECHaNICS) ) ,  NEUTRON 
REACTIONS,  EMBRITTLEMENT.  THERMAL  STRESSES, 

TRANSITION  TEMPERATURE.  NON-DEsTRUCTiVE  TESTING  ( U ) 

THE  STRUCTURAL  IMPLICATIONS  Op  RADIATION  EFFECTS  TO 
NUCLEAR  REACTOR  PRESSURE  VESSELS  ARE  ASSESSED 

PRIMARILY  through  surveillance  programs  IN  WHICH  THE 
PROPERTIES  of  The  VESSEL  are  PROJECTED  pROM  AN 
EVALUATION  Of  small  SPECIMENS  °f  the  vessel  steel. 

IN  THE  USA,  THE  CURRENT  FRaCTuRE-SAFE  CRITERION 
REQUIRES  THAT  THE  VESSEL  OPERATING  TEMPpRATUPZ,  AT 

certain  stress  levels,  be  at  the  fte  (Fracture 

TRANSITION  ELASTIC)  TEMPERATURE,  DEFINED  AS 
NDT  +  60F ( 33C ) .  OERIVEO  FROM  SURVEILLANCE 
MEASUREMENTS.  REVIEW  OF  AVAILABLE  DATA  FROM  FIVE 
REACTOR  SURVEILLANCE  PROGRAMS  INDICATES  THAT  THIS 

criterion  is  adequate  for  the  vessels  concerned# 
complete  assurance  OF  FRACTURE-SAFE  operating 

CONDITIONS  CAN  BE  ATTAINED  THROUGH  A  L  I  M I T-AN ALYS I S 
PROCEOURE  THAT  CONSIDERS  AND  INTEGRATES  THE  EFFECTS 

of  five  factors:  (a)  the  radj ation-induced 
shift  in  transition  temperature,  (b)  thf  initial 
SHELF  ENERGY,  (C)  THE  R AO  I  AT  I oN-REOUCED  DUCTILE 
SHELF  ENERGY,  (D)  THE  EFF'EcTs  OF  THE  FLijENCE 
(AND  TOUGHNESS)  GRADIENT  THROUGH  A  THICK  VESSEL 
WALL,  AND  (3)  THE  EFFECTS  OF  tH I CKNESS- | NDUCED 
MECHANICAL  CONSTRAINT.  (AUTHOR)  (U) 
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DOC  REPORT  8I8LIOQRAPHY  SEARCH  CONTROL  NO*  /ZQM07 

A0-7H3  630  13/13  20/11 

CALIFORNIA  UNJV  BERKELEY 

ELASTIC-PLASTIC  ANALYSIS  OF  THlCK-WALLEo 
PRESSURE  VESSELS  I T H  SHARP  DISCONTINUITIES! 

(U) 

FE8  71  6P  LARSEN, K.  iPOPQV.P.  1 

CONTRACT!  0AHC0H-69-C-O037 
MON  1  TOR  I  AROD  828RH-A 

UNCLASSIFIED  REPOrT 

availability:  PUB.  in  the  jnl.  of  ENGINEERING 
FOR  INDUSTRY,  PlOU— 1020  NOV  7i* 

supplementary  note:  presented  at  the  NATi0NAL  congress 
ON  PRESSURE  VESSELS  and  PIPING  (  1ST)  ,  HEi  D  IN 
SAN  FRANCISCO,  CALIF*  MaY  10-121  1971*  AMERICAN 
SOCIETY  OF  mechanical  ENGINEERS*  paper  NO.  ASME- 
7 1 -P VP-23 • 

DESCRIPTORS;  {♦PRESSURE  VESSELS*  STRUCTURAL 
PROPERTIES),  STRUCTURAL  SHELLS,  BODIES  Of 
REVOLUTION,  PLASTICITY,  ELASTICITY,  NUMERICAL 
METHODS  AND  PROCEDURES 

identifiers:  •ELASTIC-PLASTIC  ANALYSIS,  finite 

element  analysis 

APPLICATION  OF  SPECIAL  l S0PAR AM£TR I C  FINITE 

elements  is  presented  for  the  elastic-plastic 

ANALYSIS  of  shells  OF  REVOLUTION*  GENERAL 
ISOPARAMETRIC  ELEMENTS  ARE  SELECTED  WHIcH,  IN  THE 
FORM  OF  A  LAYERED  SYSTEM,  A«E  CAPABLE  Of  REPRESENTING 
A  SOLID  OF  REVOLUTION.  THE  CUSTOMARY  KIRCHHQFf- 
10VE  HYPOTHESIS  IS  NOT  INVOKED  AND  SOLUTIONS 
THEREFORE  APPLY  BOTH  TO  THIN  AND  THICK  SHELLS  OF 
REVOLUTION.  5HAKP  DISCONTINUITIES  IN  GEOMETRY, 
CIRCUMFERENTIAL  RIBS  AND/OR  GrOuVES,  AS  WELL  AS 
CELLULAR  WALLS  HAY  BE  STUDIED.  A  SPECIAL  FEATURE 
IS  THE  DEVELOPMENT  OF  AN  ELEMENT  PERMITTING  SLIDING 
AT  THE  ELEMENT  INTERFACES  WITH  OR  WITHOUT  FRICTION. 

THE  ILLUSTRATIVE  EXAMPLES  INCLUDE  A  PRESSURE  VESSEL 
WITH  A  CIRCUMFERENTIAL  CRACK  IN  THE  WALL  THICKNESS, 

A.nD  A  CIRCULAR  PLATE  CONSISTING  OF  TWO  nISKS  WHICH 

can  slide  along  their  interface,  the  solutions  are 
limited  to  axially  SYMMETRIC  PROBLEMS,  flow  THEORY 
OF  PLASTICITY  is  USED  IN  THE  INELASTIC  REGIONS. 

(AUTHOR)  <U) 
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NAVAL  RESEARCH  LaB  WASHINGTON  D  C 

IRRADIATION  EFFECTS  ON  REACTOR  STRUCTURAL 

MATERIALS.  ( U ) 

DESCRIPTIVE  NOTES  QUARTERLY  PROGRESS  REPt.  1  FEB-30 
APR  72. 

MAY  72  HOP  STEEL.l.  E.  ISMIoT.F.  A* 

,  JR. (SPRAGUE, J*  A.  I SH AH  l  N  I  AN  * P .  I  WATSON , 

H .  E .  ! 

REPT.  NO.  NRL-MR-2HR 1 

PRO J  5  RR022-1  l-Hl-5ROf ,  RRQ22- j l -HI -SH25 

unclassified  Report 

SUPPLEMENTARY  NOTE!  SEE  ALSO  AD-739  3 1 2 • 

descriptors:  (-reactor  materials,  *radiation 

DAMAGE)!  {-STEEL,  RADIATION  DAMAGE),  PRESSURE 
VESSELS,  WELDS,  F A T I GUE ( MECH AN i CS ) , 

FRACTURE (MECHANICS) ,  CRACK  PROPAGATION, 

ELECTRON  MICROSCOPY,  NEUTRON  BEAMS,  IRON  ALLOYS, 

NOTCH  TOUGHNESS,  LlflUJD  METAL  C°°l.ED  REACTORS,  ION 
BOMBARDMENT,  STAINLESS  STEEL  (U) 

luENTIFIERSJ  STEEL  316,  NEUTROn  IRRADIATION,  ION 
IMPLANTATION  (U) 

THE  RESEARCH  PROGRAM  INVOLVES  A  BROAD  StUdY  OF  THE 
EFFECTS  OF  NUCLEaR  RADIATION  UPON  MATERIALS,  THE 
REPORT,  COVERING  RESEARCH  FOR  THE  PERlOn  1  FEBRUARY 
-  30  APRIL  1972,  INCLUDES:  (J)  ELECTRON 

microscopy  observations  of  Radiation  damage  in 

PRESSURE  VESSEL  STEELS  AND  iRoN  ALLOYS,  (2)  THE 

effect  of  neutron  irradiation  on  fatigue  crack 

PROPAGATION  IN  AUSTENITIC  STAINLESS  STEfL  AT  HIGH 
TEMPERATURE,  (3)  A  STUDY  OF  RADIATION  REDUCTION 
IN  NOTCH  TOUGHNESS  OF  STAINLESS  STEEL  SUBMERGED  ARC 
WELDMENTS,  (H)  THE  EFFECT  of  cyclotron-injected 

HELIUM  ON  THE  FATIGUE  PROPERTIES  OF  316  STAINLESS 

steel,  and  (5)  preliminary  Results  from  an 
ENVIRONMENTAL  Exposure  OF  FANdIOATE  CTR  FIRST-WALL 
STRUCTURAL  ALLOYS.  (AUTHOR)  ( U ) 
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damage-function  analysis  of  neutron 
EMBRITTLEMENT  in  steel  AT  REACTOR  SERVICE 
TEMPERATURES.  (U) 

DESCRIPTIVE  NOTE •  FINAL  REPT., 

JUN  72  IBP  SERPAN, CHARLES  Z.  •,  JR  { 

REPT.  NO.  NRL-7R05 
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UNCLASSIFIED  REPOrT 


DESCRIPTORS:  (  *STE£L  i  *RAOUTloN  DAMA6E), 

(•REACTOR  MATERIALS,  STEEL),  UPRESSURE  VESSELS, 

REACTOR  MATERIALS) ,  NEUTRON  REACTIONS,  FaST 
NEUTRONS,  THERMAL  NEUTRONS,  TRANSITION  TEMPERATURE, 

LIFE  EXPECTANCY 

IDENTIFIERS:  NEUTRON  EMBRITTLEMENT,  steel  a- 

802a 

NEUTRON-INDUCEO  INCREASES  IN  THE  BR I TTLE-OUCT I LE 
TRANSITION  TEMPERATURE  IDELTa  TT)  OF  A3n2-B 
PRESSURE  VESSEL  STEEL  HAVE  BEEN  MEASURED  FROM 
IRRADIATIONS  IN  A  NUMBER  OF  REACTOR  ENVIRONMENTS  FOR 
NEUTRAON  FLUENCES  REPRESENTATIVE  OF  PRESSURE  VESSEL 
DESIGN  LIFETIMES.  wHH.E  THESE  MEASUREMENTS  HAVE 
PERMITTED  FORMULATION  OF  THE  tRENDS  NECESSARY  FOR 
DELTA  TT  PROJECTIONS  IN  OPERATING  REACToRS,  CERTAIN 
ANOMALOUS  RESULTS  HAVE  BEEN  OBSERVED  WHfREIN 
MEASUREMENTS  FELL  OUTSIDE  THe  NOMINAL  LIMITS  OF  THE 
TRENDS.  AS  A  SUMMATION  OF  RESEARCH  ON  ThIS  STEEL 

ano  to  resolve  the  anomalous  results,  a  damage 

FUNCTION  WAS  DERIVED  FDR  THE  NEUTRON- I NnUCED  DELTA 
TT  RESPONSE  OF  A302-8  STEEL  AT  REACTOR 
OPERATING  TEMPERATURES.  THE  DaMAGE  FUNCTION  IS  A 
SERIES  OF  WEIGHTING  FACTORS  FoR  THE  DAMAGING  CAPACITY 
OF  NEUTRONS  OF  ALL  ENERGY  GROUPS  IN  A  Rg ACTOR 
SPECTRUM)  these  factors  THUS  INDICATE  The  RELATIVE 
IMPORTANCE  OF  SPECIFIC  ENER&Y-GROUp  NETuRONS  TO  THE 
DAMAGING  PROCESS.  TECHNIQUES  pOR  DERIVATION  OF  THE 
DAMAGE  FUNCTION  AND  THE  COMPLEMENTING  CORRELATION- 

EVALUATION  METHOo  are  directly  applicable  TO  MORE 

ADVANCED  REACTOR  SYSTEMS.  {AUTHOR)  <U) 
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CHARACTERIZATION  OF  GTA  WELOMeNTS  IN  IQnI- 
8CO-2CR-1MO  STEEL.  (U) 

JUn  72  36P  STONESiFER.FRED  R.  ISMJTH, 

HERSCHEL  L.  1 
REPT.  NO.  NRL-MR-2H66 

proj:  nrl-bafoi-is 

unclassified  report 


DESCRIPTORS:  (oNICKEL  ALLOYS.  •WELDING), 

(♦PRESSURE  VESSELS.  CORROSION-rESISTANT  ALLOYS). 
AUSTENITE,  inert  Gas  welding,  tensile  PROPERTIES, 

IMPACT  TESTS.  NOTCH  TOUGHNESS,  M  l  CROSTRUcTURE  ( U ) 

IDENTIFIERS:  STEEL  lONI  SCO  2cr  1M0,  STEEL 

MY-180.  STEEL  HY-210,  ♦HIGH  STRENGTH  STEfLS. 

GAS  TUNGSTEN  ARC  WELDING  (U) 

THE  STUDY  OF  1  ON  I -0CO-2CR- 1  MO  STEEL 
INCLUDES  EVALUATIONS  OF  TENSIlE,  IMPACT.  HARDNESS, 
FRACTURE  TOUGHNESS  PROPERTIES.  AND  ME  T  Al.  LOGR  APH  I  C 
FEATURES,  BASE  PLATE  AND  TH«Ef.  WELDMENTS  IN  On£- 
INCH  THICKNESSES  ARE  EXAMINED  TO  COMPARf  AS-WeLDED 
PROPERTIES  WITH  THOSE  OBTAINED  AFTER  REaGING,  AND 
RESULTS  OF  WELDING  THE  10SNI  aLLOY  WITH  9-H-20  WIRE 
AS  OPPOSED  TO  A  MATCHING  WeLd  WjRE  COMPOSITION. 

CRITICAL  CRACK  SUES  ARE  CALCULATED  FOR  THE 

material,  the  most  desirable  weld  properties  are 
obtained  using  the  matching  weld  wire  and  a  Reaging 

CYCLE.  HOWEVER.  THF.  IMPROVEMENT  GAINED  THROUGH 
REAGING  IS  PROBABLY  NOT  SUFFICIENT  TO  JUSTIFY  THE 
ADOITIONAL  COST  FOR  MOST  PRACTICAL  APPLICATIONS. 
(AUTHOR)  <U) 
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DESCRIPTORS:  ( “SU8MAR I NE  HULLS,  “GLASS), 

STRUCTURAL  PROPERTIES,  PRESSURE  VESSELS,  DEEP 
SUBMERGENCE.  HEMISPHERICAL  SHELLS,  JOINTS. 

FRACTURE (MECHANICS) ,  HYDROSTATIC  PRESSURE. 
FATiGUE(MECHANlCS) 

IDENTIFIERS!  GLASS  JOINTS 

A  REPORT  ON  GLASS  PRESSURE  VESSELS  FOR  oEEP 
SUBMERGENCE  IS  PRESENTED.  EMPHASIS  IS  On  THE 
STRUCTURAL  RESPONSE  OF  SPHERICAL  AND  HEMISPHERICAL 
GLASS  shells  under  external  hydrostatic  AND  CYCLIC 
PRESSURE.  RESULTS  Of  EARLIER  PROGRAMS  AbE  REVIEWED. 

A  COMPUTERIZED  ANALYSIS  TRADING  OFF  THE  VARIABLES 
IN  THE  JOINT  PROBLEM  IS  PRESENTED.  F S NAi  JOINT 
GEOMETRIES  ARE  DISCUSSED  AND  DATA  ON  CHEMICALLY 
STRENGTHENED  GLASS  HEMISPHERICAL  SHELLS  WITH 

euuatorial  joint  rings  under  fatigue  conditions  are 
presented,  the  results  INDICATE  relativfly 

EFFICIENT  (W/D  »  O.S),  SMALL  PRESSURE  VESSELS 

of  chemically  strengthened  glass  are  practical  for 

UNMANNED  NONCRITICAL  APPLICATIONS  TO  20,000  FT. 

NINE  10-INCH  diameter  CHEMICALLY  STRENGTHENED  GLASS 
HEMISPHERICAL  SHELLS  OF  PPG  1q8Q  GLASS  wITH  OVERALL 
V-EIGHT  TO  DISPLACEMENT  RATIOS  OF  0.5  SURVIVED  AT 
LEAST  3000  CYCLES  TO  20.000  FT  •  EACH  HEMISPHERE 

was  then  subjected  to  a  proof  test  to  3n,ooo  ft. 

(AUTHOR)  (U) 
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CRYOGENIC  TEMPERATURES,  (U) 
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MAY  70  101P  SIMON, ROBERT  A,  I  A  L  F  R  I  N  G 

RICHARD  J 

Rf.PT  •  No.  N0LTR-69-I  83 
MONITOR!  NASA  CR-72&52 

UNCLASSIFIED  REPOrT 

SUPPLEMENTARY  NOTE;  PREVIOUSLY  ANNOUNCED  AS  N70- 
31828, 

DESCRIPTORS}  {♦COMPOSITE  MATERIALS,  FILAMENT  WOUND 
CONSTRUCTION),  {♦FILAMENT  WOUNO  CONSTRUCTION, 
♦CRYOGENICS),  {*CARBON  FIBERS,  FILAMENT  wOUND 
CONSTRUCTION),  MECHANICAL  PROPERTIES,  PRODUCTION, 
STRAIN(MECHANICS)  ,  GRAPHITE,  EpOAY  PLASTICS, 

binders,  tanksicontainers)  ,  tensile 

PROPERTIES,  PRESSURE  VESSELS,  SPACECRAFT 

COMPONENTS  (U) 

identifiers;  ♦fiber  composites  iuj 

NEED  FOR  LOW-WEIGHT,  CRY0GENIC  PRESSURE  VESSELS  FOR 
SPACECRAFT  RESULTED  IN  an  INVESTIGATION  TO  MEASURE 
GRAPHITE  FIBER  COMPOSITE  PROPERTIES  at  CRYOGENIC 

temperatures,  undertaker  was  an  investigation  of 
mechanical  properties  of  several  fibers  and  resins  as 
COMPOSITE  STRANDS,  BARS,  AND  nOl  rings,  it  showed 
that  COMPOSITE  MODULI  INCREASED  by  0  TO  208  AT  - 
195C,  AND  COMPOSITE  TENSILE  STRENGTHS  DECREASED  BY 
0  TO  308.  ALSO  STUDIED  WAS  THE  DESI.GN, 

FABRICATION,  AND  TESTING  OF  GRAPHITE  FIi  AMENT  WOUND 
PRESSURE  VESSELS.  THE  PRESSURE  VESSEL  PERFORMANCE 
FACTOR  OF  PV/W  SHOWED  THE  GKApHjTE  VESSELS  TO  BE 
COMPETITIVE  WITH  BORON  AND  T\Vq-THIRDS  AS  HIGH  AS 
FIBERGLASS.  { U ) 
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UNCLASSIFIED 
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UNCLASSIFIED 


DDC  REPORT  BIBLIOGRAPHY  SEaRCH  CONTROL  NO.  /ZQM07 

AO-7H7  217  13/10  13/3 

BECHTEL  CORP  SAN  FRANCISCO  Cai_!F 

development  of  end-closure  systems  FOR 

UNDER3EA  CONCRETE  PRESSURE  RESISTANT 

CVLIN0R1CAL  HULLS.  ( U ) 

DESCRIPTIVE  note:  FINAL  REPT.  3  JUN  71-2R  may  72. 

MAY  7 i  119P  LEONARD. ROBERT  G.  JMORkEN, 

PAUL  G .  I 

CONTRACT:  N62399-71-C*0017 

MONITOR!  NCEL  CR-72.017 

UNCLASSIFIED  REPOrT 

supplementary  note:  sponsored  by  naval  facilities 
engineering  command,  Washington,  d.  c. 

descriptors:  (*pre ssure  vessels*  bulkheads), 

(•STRUCTURAL  SHELLS,  UND&RWaTer),  CONSTRUCTION 
MATERIALS,  CONFIGURATION,  concrete,  positioning 
DEVICES(MACHINERY) ,  handling,  SEALS, 

FEASIBILITY  studies  { u ) 

identifiers:  underwater  structures,  closures  < u > 

THE  PURPOSE  OF  THIS  STUDY  WAS  Yq  DEVELOP  END- 
CLOSURE  SYSTEMS  FOR  UNDERSEA  CONCRETE 
PRESSURE  RESISTANT  HULLS.  THesE  END- 
CLOSURES  MUST  SEAL  AND  LOCK  CONCRETE  CYLINDERS 
ranging  from  20  to  go  ft.  in  diameter,  they  must 
BE  removable  PERMITTING  FULL  ACCESS  when  the 
CYLINDERS  ARE  LOCATEO  ON  THE  oCEAN  FLOOR  IN  lOOO.  FT. 

OF  WATER  ANO  WHEN  THE  CYLINDERS  ARE  LOCATED  ON  LAND. 

THE  STUDY  CONSIDERS  ENO-CLOSUrE  CONFIGURATION 

Including  geometry  and  material,  actuation  or 
handling  methods  and  sealing  and  locking  alternates. 

AREAS  REQUIRING  ADDITIONAL  RESEARCH  AND  DEVELOPMENT 
ARE  IDENTIFIED.  (AUTHOR)  (U) 
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UNCLASSIFIED 
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UNCLASSIFIED 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /Z0M07 

AO-748  147  18/10  11/6 

NAVAL  RESEARCH  LaB  WASHINGTON  0  C 

interpreting  the  structural  significance  of 

time  DEPENDENT  EMBRITTLEMENT  PHENOMENA  TO 
nuclear  reactor  pressure  VESSEL  INTEGRITY, 

(U) 

72  10P  STEEL,!..  E.  {WATsON, H. 

e.  ; 

CONTRACT:  ATi49-S)-21  10 

UNCLASSIFIED  REPORT 

AVAILABILITY:  pub,  IN  THE  JNL.  OF  MATERtALS,  V7 
N 2  P178-1S7  JUN  72. 

DESCRIPTORS:  {‘NUCLEAR  REACTORS,  pressure 

VESSELS).  (-PRESSURE  VESSELS.  EMBR I TTLEMfNT ) , 

HYDROGEN  EMBRITTLEMENT,  DISPERSION  hardening, 

FATIGUE ( MECHANICS),  AGING(MATErIaLS), 

nEUTRC-m  REACTIONS,  STEEL  (U) 

DURING  FABRICATION  AND  IN  SUBSEQUENT  SERVICE,  A 
NUCLEAR  REACTOR  PRESSURE  VESSEL  IS  SUBJECTED  TO 
FACTORS,  SUCH  AS  THERMAL  AGING.  STRAIN  aGING,  NEUTRON 
RAOIATION,  WHICH  MAY  CAUSE  EMBRITTLEMENT,  LIMITED 
AVAILABLE  OATa  SUGGEST  THAT  COMBINED  EFFECTS  OF  THESE 
FACTORS  ARE  USUALLY  NO  MORE  SEVERE  THAN  RADIATION 
EMBRITTLEMENT  ALONE  FOR  THE  STEELS  OF  CURRENT  VESSEL 
CONSTRUCTION,  HOWEVER,  LOW  CYcLE  FaTIGUe  MAY 
COMPLICATE  THE  IRRADIATED  CONDITION  BY  fXTENDJNG 
FLAWS.  THE  CURRENT  STATE  OF  KNOWLEDGE  OF  SUCH 
COMBINED  ENVIRONMENTAL  EFFECTS  AND  OF  TECHNIQUES  FOR 

failure  prevention  requires  a  limit  approach  which 
Will  ASSURE  A  DUCTILE  CONOjTjoN  AT  ALL  TIMES  WHILE 
THE  VESSEL  IS  IN  SERVICE.  TH£  ANALYSIS  MUST 
INTEGRATE  IRRADIATED  TRANSITION  TEMPERATURE.  FRACTURE 
ENERGY  LEVEL,  RADIATION  INDUCED  GRADIENT,  AND 
THICKNESS  CONSTRAINT  EFFECTS,  (AUTHOR)  (U) 
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UNCLASSIFIED 

ODC  REPORT  BIBLIOGRAPHY  SEaRCH  CONTROL  NO,  /ZQM07 
AO-7RB  583  11/9  13/10 

naval  civil  engineering  lab  port  hueneme  calif 

WINDOWS  FOR  EXTERNAL  OR  INTERNAL  HYDROSTATIC 
PRESSURE  VESSELS.  PART  VII.  EFFECT  OF 
TEMPERATURE  AND  FLANGE  CONFIGURATIONS  On 
CRITICAL  PRESSURE  OF  90-DEGREE  CONICAL 
ACRYLIC  WINDOWS  UNDER  SHORT-TERM 

LOADING.  ( U ) 

DESCRIPTIVE  NOTES  FINAL  REPT*  jUn  69-JUN  70, 

AUG  72  55P  STACHJwiJ.  D.  IMcKAYiJ. 

R.  t 

RF.PT.  NO.  NCEL-TR-773 
PRO J  5  YF51 .5R3-008-Q1-001 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  note:  SEE  ALSO  REPORT  DATED  NOV  71 ,  AD- 
736  £»9R  . 

descriptors:  (*acrylIC  resins,  hydrostatic 
PRESSURE).  (•UNDERWATER  VEHICLES,  TRANSPARENT 
PANELS),  PRESSURE  VESSELS,  CONICAL  BODIES, 
PRESSURIZATION,  DEFORMATION, 

LOAOiNGt MECHANICS)  ,  FR ACTURE ( MeCHAN  I  CS  )  , 

TOLERANCES(MECHANICS)  (U) 

IDENTIFIERS:  ‘UNDERWATER  HABITaTS,  •WINDOWS  (U) 

CONICAL  ACRYLIC  WINDOWS  OF  90-DEGREE  INCLUDED  ANGLE 
AND  0.083  TO  0.77S  TH I CKNESS-tO-M i NOR-D I AMETER  IT/ 

o)  ratios  have  been  Tested  to  ultimate  failure 

UNDER  SHORT-TERM  HYDROSTATIC  l°ADING.  TwE  AMBIENT 
TEMPERATURE  WAS  VARIED  FROM  3?F  TO  90F  aND  THE 
RELATIONSHIP  BETWEEN  MINOR  WjnDOW  DIAMETER  (D)  AND 
MINOR  WINDOW  CAVITY  DIAMETER  IN  THE  FLANGE  (OF) 

VARIED  FROM  0.970  TO  1.500,  THE  TEST  RESULTS  SHOW 
THAT  THE  CRITICAL  PRESSURE  Of  IDENTICAL  WINDOWS  AT 
90F  IS  APPROXIMATELY  105  TO  2n*  LESS  THaN  AT 
70F,  AND  AT  32F  IT  IS  APPROXIMATELY  t52  TO 
25*  MORE  THAN  AT  70F.  TO  IMPROVE  THE  CRjTICAL 
PRESSURE  OF  9Q-0EGREE  CONICAL  ACRYLIC  WINDOWS,  IT  IS 
RECOMMENDED  THAT  SUCH  WINDOWS  BE  DESIGNED  WITH  A 
WINDOW/FLANGE  MISMATCH  RATIO  OF  D/D  GREATER  THAN 
1.00,  THE  EXACT  MAGNlTUOE  DEPENDING  ON  THE  WINDOW’S 
T/D  RATIO.  SERVICE,  AND  DESIGN  CONSIDERATIONS. 

(AUTHOR)  (U) 


138 


UNCLASSIFIED 


/Z0M07 


UNCLASSIFIED 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZQM07 
AD-7H9  029  13/10  11/9 

naval  undersea  center  san  diegO  calif 

ACRYLIC  PLASTIC  HEMISPHERICAL  SHELLS  FOR  NUC 

UNDERSEA  ELEVATOR.  (U) 

DESCRIPTIVE  NOTE!  RESEARCH  REPT •  1971-72, 

SEP  72  3SP  STACHlw.J.  D.  \ 

REPT.  NO.  NUC-TP-31S 
PROJJ  ZFXX-R12-001 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  (^HEMISPHERICAL  SHELLS,  DESIGN), 

( # PRESSURE  VESSELS,  UNDERWATER),  ELEVATORS, 

ACRYLIC  RESINS,  MATERIAL  FORMING,  MANUFACTURING 
METHODS,  LOAOING(MECHANICS)  ,  HYDROSTATIC 
TESTS 

IDENTIFIERS:  underwater  ELEVATORS,  free  forming 
fabrication,  evaluation 

FREE-FORMED,  FLANGED,  ACRYLIC  HEMISPHERICAL  SHELLS 
WITH  A  NOMINAL  27-iN.  MEDIAN  RADIUS  HAVf  BEEN 
EXPERIMENTALLY  EVALUATED  FOR  SERVICE  AS  EXTERNAL 
PRESSURE  HULLS  WITH  A  NOMINAL  56-FT  DEPTH.  BECAUSE 

the  free-forming  Fabrication  technique  produces 

HEMISPHERES  WITh  SIGNIFICANT  VARIATION  IN  THICKNESS 
AND  SPHERICITY,  UNEVEN  STRESS  DISTRIBUTION  RESULTS 
DURING  EXTERNAL  HYDROSTATIC  LOADING.  AS  A  RESULT, 
EXTREME  CARE  MUST  »E  EXERCISEd  WHEN  UTILIZING  FREE- 
FORMED  acrylic  hemispheres  because  THEIr  elastic 
instability  pressure  and  magnitude  of  stresses  cannot 
be  PREDICTED  on  the  BASIS  OF  EQUATIONS  for  ideal 
acrylic  spheres,  using  an  EXPERIMENTAL  approach  TO 

THE  EVALUATION  Of  I N . -MED  I aN-D I AME TER  HEMISPHERES, 

IT  WAS  FOUND  THAT  NOMINALLY  UlN. -THICK  ACRYLIC  PLATE 
STOCK  IS  ADE3UATELY  THICK  FOr  FREE-FOrMiNg  OF  SHELLS 
THAT  WILL  8 E  UTILIZED  AS  PRESSURE  HULLS  FOR  AN 
OPERATIONAL  DEPTH  OF  56  FT.  (AUTHOR)  (U) 
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(U) 
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DDC  REPORT  BIBLIOGRAPHY  SEaRCH  CONTROL  NO.  /20MQ7 
AO-7^9  653  7/R  lH/2  20/13 

foreign  technology  oiv  wright-Patterson  afb  Ohio 
apparatus  used  for  the  experimental  study  of 

THE  ThERMOOYNAMIC  PROPERTIES  oF  GASES  AT 
PRESSURES  OF  UP  TO  10-12  KlLOfiARS  AND  AT 
TEMPERATURES  UP  TO  3QOOK,  IU) 

AUG  72  UP  ANTANOVICH.  A*  A.  JPLOTNIKOV, 

M  *  A »  ! 

REPT •  NO.  FTD-HT-23- i 266-72 

UNCLASSIFIED  REPOrT 

SUPPLEMENTARY  NOTE;  EDITED  TRANS.  OF  MONO. 
TEPLOFIZICHESKIE  SVOlSTVA  GA^OV  l THERMOPhYS I  CAL 
PROPERTIES  OF  GASES)  MOSCOW,  1 9 7 D  PIS6-1S9,  BY 
PAUL  J.  REIFF.  JR. 

DESCRIPTORS:  ( <»LABORATOR  Y  EQUIPMENT,  *PRfSSURE 

VESSELS).  ('GASES,  pTHERMODYNamICS ) »  DESIGN, 
hIGH-PRESSURE  research,  HIGH-TeMPERATURE  research, 
COMPRESSIVE  PROPERTIES,  USSR  (U) 

identifiers:  translations  (u) 

SPECIAL  APPARATUS  has  been  DEVELOPED  for  THE  STUDY 
OF  THE  THERMODYNAMIC  PROPERTIES  OF  GASES  AT  HIGH 
TEMPERATURES.  THE  APPARATUS  CONSISTS  OF  A  THICK 

walled  power  cylinder  with  internal  pressure 

AMOUNTING  to  10-12  KILOBARS*  CHANNELS  Op  A  WATER 
COOLING  SYSTEM  ARE  LOCATED  IN  ThE  POWER  CYLINDER 

wall,  the  internal  space  of  the  thermal  chamber  is 
heated  8 Y  an  ELECTRIC  COIL  on  which  SHORT  ceramic 
TUBES  have  BEEN  PLACED.  A  PYR0LITIC  GRAPHITE 
BUSHING  IS  USED.  (AUTHOR )  '  (U) 
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UNCLASSIFIED 


ddc  report  bibliography  search  control  no,  /zomo7 

A 15  -  a  H  9  039  19/1  20/1  1 

PICATJNNY  ARSENAL  OOVER  N  J  AMMUNITION  ENGINEERING 
LAO 

simplified  shell  analysis  UDqE  AND 

INTERIOR  INFLUENCE  COEFFICIENTS  FOR  PRESSURE 

VESSELS  WITH  SPHERICAL  CAP)*  (U) 

DESCRIPTIVE  NOTE!  TECHNICAL  REpT», 

FE8  69  72P  GRIFFELiWILLIAM  { 

MONITOR!  PA  TR-3868 

unclassified  report 


DESCRIPTORS;  (♦PROJECTILES,  STRESSES), 
deformation,  INTERFACES,  CYLINDRICAL  bodies, 

LOADING(MECHANICS)  ,  EQUATIONS, 

PROGRAMMING(COMPUTERS>  ,  PRESSURE  VESSELS  (U) 

IDENTIFIERS:  REINFORCING  RINGS  (Uj 

A  RAPID  AND  ACCURATE  FORMULATION  OF  THE 
COMPATIBILITY  EQUATIONS  AT  The  junction  OF  the 
CYLINDER  and  SPHERICAL  CAP  Is  MORE  CONVENIENT  WHEN 
USING  DIMENSIONLESS  COEFFICIENTS,  IT  IS  THE  OBJECT 
OF  THIS  STUDY  TU  RELIEVE  SOME  OF  THE  TEoIOUS  AND 
TIME-CONSUMING  CALCULATIONS  INVOLVED  IN  COMPUTING  THE 
DISCONTINUITY  STRESSES  AT  THE  JUNCTION,  THE 
COEFFICIENTS  AS  TABULATED  WtRfr  PROGRAMMED  ON  A 
COMPUTER,  (AUTHOR)  (U) 
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DOC  REPORT  BJ8LI0GRAPHY  SEaRCH  CONTROL  NO.  /Z0M07 

AO-851  953  11/6  19/7  20/11 

LOCKHEED  MISSILES  A NO  SPACE  CO  PALO  ALTO  CALIF  LOCKHEED 
RESEARCH  lAB 

DEVELOPMENT  OF  IMPROVED  BIAXIaL  strength  in 

TITANIUM  ALLOY  ROCKET  MOTOR  CASES  THROUGH 

TEXTURE  HARDENING.  (U) 

DESCRIPTIVE  NOTE!  FINAL  REPT*  1  MAR  67-lS  FEB  69» 

FEB  69  9RP  FITZPATRICK, J,  M.  JCROSSLEY. 

F.  A.  IHOFFMANtO.  ITSUI.E.  Y,  W.  J  L  E  «I S . 

R .  £ .  { 

CONTRACT:  F0H6H-67-C-007R 

MONITORS  AFRPL  TR-69-S9 

unclassified  Report 


descriptors:  <*rocket  cases,  structural 
PROPERTIES),  ('TITANIUM  ALLOYS,  HARDENING), 
0Ra*IN6(MACHINE  PROCESSING),  PRESSURE  VESSELS, 
HYDROSTATIC  TESTS,  RUPTURE, 

LOADING(MECHANICS) ,  ANISOTROPY,  STRESSES, 
ROLLlNG(METALLURGY) ,  ELECTRON  rEaM  WEldInG, 
inert  gas  WELDING,  METALLOGRAPHY,  MEMBRANES, 

TENSILE  PROPERTIES,  FR ACTURE ( MeCHAN I C5 )  (U) 

IDENTIFIERS;  TITANIUM  ALLOY  6*|.  HV,  TITANIUM 
ALLOY  7 AL  2.SM0,  'TEXTURE  HARDENING  (U) 

The  REPORT  SUMMARIZES  THE  RESULTS  OF  A  FOUR-PHASE 
PROGRAM,  I  HE  OBJECTIVE  OF  A'HlCH  WAS  TO  oEMONSTRATe 
THE  MERIT  OF  A  HEAT-TREATABLE,  TEXTURE-HARDENED, 
TITANIUM  ALLOY  FOR  USE  IN  ROc<ET  MOTOR  CASES.  THE 
OETAIlS  OF  HYdROSURST  TESTING  OF  A  17  In.  -DIAMETER 
SPHERICAL  PRESSURE  VESSEL  A*E  INCLUDED.  SHEET, 

ROLLING  AND  heat-treating  procedures  were 
investigated  to  determine  suitable  processes  by  which 
texture-haroeneq  sheet  could  b£  produced,  an 
investigation  of  the  shear-forming  process  for 
PRODUCING  suitably  TEXTURED  T1-6AL-HV  cylinders 
OF  18-IN.  DIAMETER  WAS  HADE*  A  WELDING  STUDY  TO 
DETERMINE  the  EFFECTS  OF  DIFFERENT  WELDING  PROCEDURES 
ON  THE  TEXTURE  TUNGSTEN- I NERT-GAS  AND  ElECTRON-BE AM 
TECHNIQUES  WERE  EMPLOYED.  A  DEMONSTRATION  OF  A 
SPHERICAL  TANK  FABRICATION  AND  HYDRQBURsT  TEST  WAS 

made  using  texture-hardened  ti-6al-hv  alloy. 

(AUTHOR)  (U) 
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Au-855  520  19/7  11/6  13/8 

AEROJET-GENERAL  CORP  FULLERTOn  CALIF  OR&NANCE  DlV 

plasma  arc  welding  process  development 

program*  volume  i.  ( u ) 

DESCRIPTIVE  NOTE!  FINAL  TECHNICAL  REPT*  jUL  66-NOV  68. 

APR  69  2M6P  GAW.ft.  0.  ! ST  ARR ,  G »  L.  ! 

RFPT  •  NO*  AGC-1070-01  101  )FP-V'0L"1 
contracts  af  33Uis>-335i 
PRO J  S  AF-9-B00 

MONITORS  AF  ML  TK-68-379-VOL-1 

unclassified  report 

SUPPLEMENTARY  NOTES  SEE  ALSO  VOLUME  2,  Ao-855  521* 

DESCRIPTORSS  !*ROCKET  CASES,  *aRC  WELDINg), 

PRESSURE  VESSELS,  NICKEL  ALLOYS,  TITANiUm  ALLOYS, 

metal  platls,  impact  Tests,  tensile  properties, 
yield  POINT.  ELONGATION,  STRESSES, 

F AILURE(MECHANICS)  ,  electrodes,  spheres, 
plasma  JETS,  TUNGSTEN,  CONFIGURATION  (U) 

IDENTIFIERS!  TITANIUM  ALLOY  6AL  MV,  NICKeL 
ALLOY  INCONEL  718,  NICKEL  ALLOY  RENE  Ml, 

•PLASMA  ARC  WELDING,  WEIGHT  SAVING,  EVALUATION  (U) 

the  objective  of  «>ork  reported  in  this  volume  was 
TO  EVALUATE  plasma  aRc  welding  torches  for 
FABRICATING  ROCKET  motor  CASES  AND  WEIGHT-CRITICAL 
UNFIRE0  PRESSURE  VESSELS.  WELdING  STUDIfS  WERE 
ACCOMPLISHED  UTILIZING  6AL-MV  TITANIUM,  INCONEL 
718,  AND  RENE  Ml.  (AUTHOR)  (U) 
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*Hdfci6fcsT8UCTlVE  testing  for  pressure 

vksslLs. 

BbicRikTiVE  note:  quarterly  progress  rept.  no.  i. 

MAR  7 U  93P  PETR  I SKO  , ED« l N  M.  } 

REPt*  No.  NSRDL/A-l-lB 
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unclassified  report 


(U) 


bfcSCfUP’TORSJ  (*UND£R WATER  VEHICLES,  PRESSURE 
VESSELS),  (*PRESSURE  VESSELS.  NON -DESTRUCTIVE 
tiiflNG),  ULTRASONIC  RAOIATJOn.  magnetic  fields, 
test  METHODS,  test  equipment,  CRACKS,  stresses, 
uHecjion,  welds,  RADIOGRAPHY  (U) 

il)ENf i>IERS:  ‘MAGNETIC  PARTICLE  TESTS,  ^ULTRASONIC 

TESTS,  *L I WU l D  PENETRANT  TESTS  <U) 

A  STATE-OF-TECHNOLOGY  SURVEY  WAS  CONDUCTED  ON 
fJbNUESTRUCT  I VE'  TESTING  TECHNIQUES  FOR  PRESSURE 
VESSELS.  THE  PURPOSE  OF  THE  INVESTIGATION  WAS  TO 
Provide  information  for  the  design,  construction,  a*d 

CERTIFICATION  OF  h I GH-PRESSURe  TANKS.  ThE  SURVEY 
!iHO«Eo  THAT  CONSIDERABLE  RESEARCH  is  ATTEMPTING  To 
ExtEND  THE  USEFULNESS  OF  NONDESTRUCTIVE  TESTING  TO 
Meet  moke  oemanding  criteria  0f  certification  and  to 
k0Afoo  THE  CAPABILITY  TO  nearly  all  aspects  of 
ASSURING  MATERIAL  ADEQUACY.  (AUTHOR)  (U) 
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MAY  70  5P  HALLOiVeLL,  J.  B.  ; 

UNCLASSIFIED  REPORT 


SUPPLEMENTARY  NOTE!  SEE  ALSO  REPORT  DATED  17  OCT  69» 
AD-B60  4U5. 


DESCRIPTORS:  {•ALUMINUM  ALLOYS.  REVIEWS). 

(•MAGNESIUM  ALLOYS,  REVIEWS),  EXTRUSION, 

CYLINDRICAL  bodies,  LANDING  SEaP,  pressure 
VESSELS,  ELECTRON  BEAM  WELDING,  HEAT  TREATMENT, 

CORROSION  RESISTANCE,  LITHIUM  aLLOYS,  HOnEYCOMB 
cores,  agingimateri ALS)  (U) 

IDENTIFIERS:  ANNOUNCEMENT  BULLETINS  (U) 


CONTENTS:  LANDING-GEAR  CYLINDER  back  extruded: 
pressure  vessels  fabricated  by  eb  welding  of  2219 
alloy:  effects  of  composition  and  heat  treatment  on 
strength  and  CORROSION  RESISTANCE?  characteristics 
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TESTING),  ALTITUDE  CHAMBERS,  COMPRESSIVE 
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METAL  JOINTS,  WELDS,  PHOTOM I CRqGKAPHY  , 

DEFLECTION,  FAILURE(MECHANICS)  (U) 

IDENTIFIERS!  CONJUGATE  STRUCTURES,  FAILURE 
ANALYSIS  (U) 

THE  CONJUGATE  STRUCTURE  C0NSjST£D  OF  A  FORWARD 
skirt,  forward  dome,  forward  barrel,  common  dome,  aft 
barrel,  aft  cone  and  aft  skirt,  the  forward  and 
aft  BARREL  sections  were  made  of  TITANIUM  ROLL 
DIFFUSION  BONDED  TRUSS  CORE  PaNELS.  THE  CONJUGATE 
STRUCTURE  WAS  DELIVERED  TO  The  MARTIN  MaRIETTA 
CORPORATION,  DENVER  DIVISION  pOR  STRUCTURAL 

testing  to  demonstrate  its  ability  to  withstand 

DESIGN  CONDITIONS  BY  a  SUBJECTION  TO  LImIT  LOADS  AND 

limit  internal  Tank  pressures,  martin  marietta 
corporation  RECEIVING  INSPECTION  IDENTIFIED 
STRUCTURAL  discrepancies  which  brought  ABOUT  A  change 
in  the  Test  CONTRACT,  INSTEAD  OF  THE  ORtGINALLY 
planned  three  test  conditions,  the  conjugate 
structure  was  subjected  to  a  detailed  Inspection  and 
a  structural  repair  operation,  and  the  test  portion 

WAS  MODIFIED  TO  INCLUDE  FIVE  TEST  CONDITIONS.  THE 
FIRST  TWO  OF  THESE  TEST  CONDITIONS  WERE  COMPLETED. 

A  VISUAL  AND  RADIOGRAPHIC  INSPECTION,  M&DE  AFTER 
THE  COMPLETION  OF  THE  SECOND  TEST,  IDENTIFIED  SEVEN 

areas  of  structural  failures,  one  failure,  a  82.5 

IN,  LONG  CRACK  IN  THE  INNER  ',V f L 0  OF  THE  AFT  TANK 
BARREL  TO  THE  LOWER  Y-B1NS  CIRCUMFERENTIAL  WELD 
JOINT,  WAS  SEVERE  ENOUGH  TO  PROHIBIT  CONTINUED 
TESTING.  THE  TANK  BARREu  SECTIONS,  MADE  UP  OF 
ROLL«OIFFUSI0N-80nDED«TRUSS-CoR£»  SUCCESSFULLY 
CARRIED  THE  DESIGN  LIMIT  LOADS  AND  INTERNAL  TANK 
PRESSURES  ASSOCIATED  WITH  THE  TWO  TEST  CONDITIONS,  (U) 
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a  state-of-technology  survey  was  conducted  on 

STRESS  ANALYSIS  AND  MEASUREMENT  TECHNIQUES  FOR 
PRESSURE  VESSELS.  THE  PURPOSE  OF  THE  INVESTIGATION 
WAS  TO  PROVIDE  CURRENT  INFORMATION  FOR  THE  DESIGN, 
CONSTRUCTION  AND  CERTIFICATION  OF  HIGH  PRESSURE 
CHAMBERS.  THE  SURVEY  SHOWED  CURRENT  LIMITATIONS  OF 
THESE  TECHNIQUES,  aNO  ONGOING  RESEARCH  ATTEMPTING  TO 
ADVANCE  THE  STRESS  AN aL Y S I S /Me ASUREMENT  TECHNIQUES. 
(AUTHOR)  (U) 


148 


UNCLASSIFIED 


/  Z  0  M  0  7 


UNCLASS  I F i EO 


corporate  author  -  monitoring  agency 


•ADVANCED  RESEARCH  PROJECTS  AGEnCT 
ARLINGTON  VA 

•  «  • 

ARP A-E42 

ELASTIC-PLaSTiC  ANALYSIS  op 
PRESSURE  VESSEL  COMPONENTS • 

AO-682  R82 

•AEROJET-GENERAL  COKP  AZUSA  CAlIF 

•  •  • 

0423  01  3 

STUDY  OF  THE  EFFECTS  OF 
THICKNESS  ON  THE  PROPERTIES  OF 
LAMINATED  FOR  UNDERWATER  PRESSURE 
VESSELS. 

AO-296  A2A 

•aEROJET-GENERAL  CORP  FULLERTON  CALIF 
ORDNANCE  OIV 

•  «  • 

AGC- 107  0-0  lion  FP- VOL- 1 

PLASMA  ARC  AEluINS  PROCESS 
DEVELOPMENT  PROGKac,  VOLUME  I. 
(AFML-TR-A8-379-V0L-1 1 
Au-ass  S2u 

•AEROJET-GENERAL  CORP  SACRAMENTO 
CALIF 

•  •  * 

AGC-0627  1  3 

RESEARCH  AND  DEVELOPMENT  In 
SUPPORT  OF  THE  POLARIS  PROGRAM. 

TASK  t.  INVESTIGATION  OF  FlLA»EHT 
rtINOlHG  PATTERNS. 

AO-A26  194 

•  AEROSPACE  CORP  EL  SEOUNOO  c*uf 

•  •  • 

T0R249  A30A  5 

STRESSES  In  ThIN  VtSSELS  UwoER 
INTERNAL  PRESSURE, 

(SS0-TUR43  3471 
AO- A  3 1  704 

•AEROSPACE  CORP  EL  SEOUNOO  CALlF  LAB 
OPERATIONS 

•  *  • 

TR-OQs9<42S0-1O)-5 

THE  EFFECT  OF  PROCESSING  On 
PLASTIC  STRAIN  ANISOTROPY  OF  T|-4Al- 
AV  , 


(SAMS0-TR-70-380I 
AD-7  1  A  542 

•AIR  FORCE  MATERIALS  LAB  WRIGhT- 
PATTERSON  AFB  OHIO 

•  •  • 

AFML-TR-48-379-V0L-I 

plasma  arc  yielding  process 

DEVELOPMENT  PROGRAM,  VOLUME  I. 
AD-855  520 

•AIR  FORCE  OFFICE  OF  SCIENTIFIC 
RESEARCH  ARLINGTON  VA 

•  •  • 

AF0SR-4S-03 1 5 

CASCADE  ARRANGEMENT  IN 
SPHERICAL  PRESSURE  VESSEL  design 
FOR  NUCLEAR  POWER  REACTORS, 

AO-4  1  A  591 

•  •  • 

AFOSR-45- l 29 A 

PRESSURE  CHAMBER  FOR 
MICROELECTROPHYSIOLOGICAL 
techniques  (CAISSON  OE  COMPRESSION 
POUR  TECHNIQUES 
HICROELECTROPHYSIOLOGlQUES)  , 
ad-421  28 i 

•  •  • 

AF0SR-70-2337TR 

BUCKLING  OF  A  CIRCULAR  ELASTIC 
RING  CONFINED  TO  A  UNIFORMLY 
CONTRACTING  CIRCULAR  BOUNDARY, 
AO-71*  B42 

•AIR  FORCE  ROCKET  PROPULSION  LAB 
EDWARDS  AFB  CALIF 

•  •  • 

AFRPL-TR-49-59 

DEVELOPMENT  OF  IMPROVEO  BIAXIAL 
STRENGTH  IN  TITANIUM  ALLOY  ROCKET 
MOTOR  CASES  THROUGH  TEXTURE 
HARDENING, 

AO-851  953 

#  *  • 

AFRPL-TR-49-223 

A  SURVEY  ON  FRACTURE  OF 
PRESSURIZED  VESSELS. 

A 0 " 4 9 7  74R 

•  *  • 

AFRPL-TR-70-H7 

VERIFICATION  lESfING  OF 


0-1 

unclassified 


ALL-AU8 


UNCLASSIFIED 


CONJUGATE  STRUCTURE. 

AO-B69  H  76 

•ALLIED  RESEARCH  ASSOCIATES  INC 
CONCORD  MASS 

♦  •  * 

ARA-F-27 1-S 

PHOTOELASTIC  INVESTIGATION  OF 
STRESSES  IN  A  PENEfRATEO 
HEMISPHERE. 

AO-615  Rib 

•  •  » 

ARA-F-9250-J 

photoelastic  investigation  OF 

STRESSES  AT  MNOOAS  A  NO  HaTchES  IN 
SPHERKAU  PRESSURE  VESSELS  , 

AO-653  7 H 9 

•APPLIED  TECHNOLOGY  ASSOCIATES  jNC 
EMERSON  N  J 

•  •  • 

ATA-I29-E-I 1-69 

ANALYSIS  OF  A  CIRCULAR 
CYLINDRICAL  PERF0RMATEO  SHELL* 

A  D»  7 1 R  17B 

•AROE-PORTLANO  INC  paramus  n  j 

•  •  ♦ 

CRYOGENIC  SYRETCH-FORMlNG  of 
SOLIU-PROPCLLANT  ROCKET  cases* 
AO-ROJ  R59 

•  ARIZONA  UN  1 V  TUCSON 

•  •  * 

THE  DESIGN  OF  RESFARCH 
APPARATUS  FOR  CONSTANT-VOLUME 
COMBUSTION  PROCESSES. 

A u - 6  I  I  782 

•ARMY  ENGINEER  REACTORS  GROUP  FflRT 
8ELV0IR  VA  ENGINEERING  DIV 

•  •  • 

EO-6922 

SM-IA  PRESSURE  VESSEL  LIFETIME 
AS  RESULT  OF  IN-PlACE  ANNEALING. 
AO-699  330 

•  *  « 

E0-7IUI 

sm-u  vapor  container  leak 
TESTI  3-5  AUGUST  l»70. 

AO- 7 1 8  026 


♦ARMY  MATERIALS  AND  HECHANICS  RESEARCH 
CENTER  WATERTOWN  MASS 

•  •  • 

AMMRC-CR-7I-2/1 

THE  EFFECTS  OF  THE  SURFACE 
LAYER  ON  PLASTIC  DEFORMATION  AND 
CRACK  PROPAGATION. 

AD-721  292 

•ARMY  MATERIALS  RESEARCH  AGENCY 
WATERTOWN  MASS 

•  •  • 

AMRA-TR63  12 

ANALYTICAL  STUDY  FOR  A 
HYDRODYNAMIC  TEST  SYSTEM. 

AD-R 1 9  356 

•ARMY  MISSILE  COMMAND  REDSTONE 

ARSENAL  ALA  ARMY  PROPULSION  LAS 
AND  CENTER 

*  •  • 

RK-TR-70- 1 9 

DETERMINATION  OF  PROOF  TEST 
LEVEL  FOR  TEST-DEGRADABLE 
COMPONENTS. 

AD-72U  576 

•ARMY  RESEARCH  OPFICE  DURHAM  N  C 

•  •  • 

arod-s  102:  i 

TOROIDAL-TYPE  SHELLS  FREE  OF 
BENOING  UNOER  UNIFORM  NORMAL 
PRESSURE, 

AD-6RH  751 

•  •  • 

AR0D-B28R i 1  - A 

ELASTIC-PLASTIC  ANALYSIS  OF 
SOME  PRESSURE  VESSEL  HEADS, 

AD-713  253 

•  •  • 

AR0D-82BH;H-A 

ELASTIC-PLASTIC  ANALYSIS  OF 
THICK-WALLED  PRESSURE  VESSELS  WllH 
SHARP  DISCONTINUITIES, 

AD-7R3  630 

•AUBURN  RESEARCH  FOUNDATION  ALA 

•  •  • 

5 

MECHANISMS  OF  METALLIC  FAILURE: 
FLAW  INITIATION  TECHNIQUES  AND 


0-2 

UNCLASSIFlEn 


UNCLASSIFIED 


AUB-CAT 


measurements  in  thin-wall  pressure 
vessels, 

AD-634  963 

•auburn  univ  ala  engineering 
experiment  station 

•  •  • 

CRACK  TOLERATING  ABILITY  of  a 
HluH. STRENGTH  OIAXIALLT  STRESSED 
CYLINDRICAL  PRESSURE  VESSEL 
CONTAINING  a  SURFACE  CRACK. 
ao-7 39  926 

•AVCO  LYCOMING  DtV  STRATFORD  CONN 

•  •  • 

MF.TASTA8LE  AUSTENITIC  FORMING 
OF  HIGH  STRENGTH  oRESSUHE  VESSELS. 
Au-902  636 

•  •  ♦ 

hetastable  austenitic  forming 
of  high  strengih  pressure  vessels. 

A  i)  -  9  3  8  U09 

♦BATTELLE  MEMORIAL  INST  COLUMBUS  OHIO 

•  «  • 

DESIGN.  PERFORMANCE. . 
FABRICATION,  AND  MATERIAL 
CONSIDERATIONS  FOR  HIGM-PRESsUKE 
VESSELS. 

IRSIC-173) 

AD-603  699 

•BATTELLE  MEMORIAL  INST  COLUHbuS  OHIO 
DEFENSE  METALS  INFORMATION  CENTER 

•  •  • 

REVIEW  OF  RECENT  oE  V  ELOPmEnTS  , 
ALUMINUM  ANO  MAGNESIUM, 

AD- 8 69  053 

•  ♦  * 

REVIEW  OF  RECENT  DEVELOPMENTS, 
LOrt-TEMPERATURE  PrOPEuIIES  Of 
ME  TALS  . 

Au-370  3 9l) 

•BECHTEL  CORP,  SAN  FRANCISCO  CalIF 

•  •  » 

development  of  end-closure 

SYSTEMS  FOR  UNDERSEA  CONCRETE 
PRESSURE  RESISTANT  CYLINDRICAL 
HULLS. 

l'lCEL-CR-72.017) 


AD-797  217 

•BENDIX  MISHAWAKA  DIV  BENDIX  CORP  IND 

•  •  • 

BXM-5930 

OEVELOPMENT  OF  A  HERMETIC 
SEALED  NITROGEN  STORAGE  SYSTEM  FUR 

the  talos  rim-se  fuel 
PRESSURIZATION  system. 

AD-631  993 

•BOEING  SCIENTIFIC  RESEARCH  LABS 
SEATTLE  WASH 

*  •  • 

MATHEMATICAL  NOTE  NO.  308 
A  L I  NEAR  1  ZED  ANALYSIS  OF  ThE 
PRESSURE  WAVES  IN  A  TANK  UNDERGOING 
AN  ACCELERATION. 

AD-912  933 

•BROWN  UNIV  PROVIDENCE  R  1  DIV  OF 
ENGINEERING 

•  •  • 

ELASTIC-PLASTIC  ANALYSIS  OF 
PRESSURE  VESSEL  COMPONENTS, 

I ARPA-E62 ) 

AD-682  982 

•BUDD  CO  PHILADELPHIA  PA 

•  •  • 

MANUFACTURE  ANO  HYDROTEST  OF 
THREE  20  INCH  DIAMETER  mar-aging 
STEEL  PRESSURE  VESSELS. 

AO-6 l U  081 

•CALIFORNIA  UNIV  BERKELEY 

•  •  • 

ELASTIC-PLASTIC  ANALYSIS  OF 
SOME  PRESSURE  VESSEL  HEADS, 

(AROD-8289; i -a ) 

AD-713  25b 

*  •  • 

ELASTIC-PLASTIC  ANALYSIS  OF 
THICK-WALLED  PRESSURE  VESSELS  WITH 
SHARP  DISCONTINUITIES, 

( AR00-B269 ! 9-A ) 

AO-793  630 

•CATHOLIC  UNIV  OF  AMERICA  WASHINGTON 
0  C  STRESS  ANALYSIS  LABS 

<•  •  • 


0-3 

unclassified 


CEN-FOR 


unclassified 


O I  3  Tri  t  3UT I  UN  OF  STNESScS  I N  A 
PRESSUR I  £ED  HOLLOW  CYLINDER  WITH  A 
CIRCULAR  HOLE* 

AO-a37  013 

«CENTRE  NATIONAL  0£  LA  RECHERCHE 
SCIENTIFIOUE  MARSEILLE  (FRANCE! 

•  •  ♦ 

PRESSURE  Chamber  for 
MICROELECTROPHTSIOUOGICAL 
TECHNIQUES  (CAISSON  OE  CCNFRfSSJON 
PUUR  TECHNIQUES 
MlCROELECTROPHYSIOuOGI QUES)  , 
IAF0SR-65-I291) 

AD-621  28 1 

•UAVIO  TAYLOR  MODEL  BASIN  WASHINGTON 
0  C 

•  •  • 

OTMS-I 732 

AM  EaPERIMENTAL  INVESTIGATION 
OF  CLOSURES  AND  P£M£TRmT10N5  FOR 
PRESSURE  VESSELS  Or  COMPOSITE 
CONSTRUCTION, 

AD-600  336 

•DAVID  TAYLOR  MODEL  BASIN  WASHINGTON 
0  C  STRUCTURAL  MECHANICS  LAS 

•  •  • 

0TMU-22H3 

AN  EAPLORA I OHY  STUDY  OF  THE 
FEASIBILITY  OF  GLASS  »N0  C£Ra«IC 
PRESSURE  VESSELS  FOR  NAVAL 
APPLICATIONS. 

AO-611  875 

•DEFENSE  DOCUMENTATION  CENTER 
ALEXANDRIA  VA 

•  •  • 

00C-TAS-70-22-I 
PRESSURE  VESSELS*  VOLUMf  It 
AD-702  600 

♦OEUTSCHE  FORSCHUNGS-  UNO 

VERSUCHSANSTALT  FUER  LUFT-  UNO 
RAUMEAHRT  C  V  BRUNSWICK  (WEST 
GERMANY) 

•  •  • 

OFVLR-SONDERDRUCK-93 
aERECHNUNG  06ERIR3lSCHtR 
FLUESS l GKStTSL ACER TANKS 


(CALCULATION  REGARDING  ABOVE  GROUND 
LIQUID  STORAGE  TANKS). 

A0-72S  796 

•DIRECTORATE  OF  SCIENTIFIC  INFORMATION 
SERVICES  OTTAWA  (ONTARIO) 

*  *  • 

T-llfi-R 

REPAIRING  THICK-WALLED  HlGri- 
PRESSURE  VESSELS  BY  ELECTRIC  ARC 
WELDING, 

(TT-6S-90732) 

AD-621  911 

•DOUGLAS  AIRCRAFT  CO  INC  SANTA  MONICA 
CALIF  MISSILE  AND  SPACE  SYSTEMS 
DIV 

•  •  » 

DAC-59500 

STRESS  ANALYSIS  OF  A  H-INCH 
0 1 AMETER  PRESSURE  VESSEL  DURING  A 
lit  BIAXIAL  BURST  TEST. 

AD-636  925 

•ELECTRONIC  SYSTEMS  OJV  L  G  HANSCOn 
FIELD  MASS 

•  •  • 

ESD-TR-7 1 -9 

DESIGN  OF  MULTI-REGION  PRESSURE 
VESSELS  USING  MAXIMUM  SHEAR  THEO«Y, 
AD-718  97u 

•FOREIGN  TECHNOLOGY  DIV  WRIGHT- 
PATTERSON  AFB  OHIO 

•  •  • 

FT0-60M0 I  0 1 

APPLIED  METHODS  OF  CALCULATION 
OF  SHELLS  AND  THIN-WALLED 
CONSTRUCTIONS, 

AO-7  I  6  527 

•  •  • 

FTD-HT-23-126&-72 

APPARATUS  USED  FOR  THE 
EXPERIMENTAL  STUDY  OF  THE 
THERMODYNAMIC  PROPERTIES  OF  GASES 
AT  PRESSURES  OF  UP  TO  10-12 
KILOBARS  ANO  AT  TEMPERATURES  UP  TO 
3000K, 

AD-7H9  653 

•  •  • 

FTD-HT-6S-H68 


0-H 

Unclassified 


UNCLASSIFIED 


FRA-LOC 


nea  method  of  PRODUCTION  of 
CLAD  PLATE  ROLLEO  PRODUCTS  FoR 
PRESSURE  VESSELS. 

I  TT-67-60888 ) 

AU-68S  787 

•  •  » 

FT0-TT-6S-188/ 

ON  THE  METHOD  OF  TESTING  METALS 
AT  HIGh  TEMPERATURE  AND  PRESSURE 
VALUES. 

I  TT-66-622861 
AO-639  160 

•frankford  arsenal  Philadelphia  pa 

•  •  • 

A63-28 

FRACTURE  TOUGHNESS  ANO  PRESSURE 
VESSEL  PERFORMANCE* 

A0-61S  022 

•GENERAL  OYNAMICS/ASTRONAUTICS  SAN 
0  I  EGO  CALIF 

♦  •  • 

63  0818  3 

PHYSICAL  AND  MECHANICAL 
PROPERTIES  OF  PRESSURE  VESSei 
MATERIAL  FOR  APPLICATION  pN  A 
CRYOGENIC  ENVIRONMENT. 

AO-883  8 S 1 

•GENERAL  DYNAMICS/FORT  WORTH  T£X 

•  •  • 

SR  06112 

preliminary  report  on 
fabrication  and  tests  of  an 
electrodepositeo  pressure  bottle, 

AO-823  216 

•Gtrtas  LAB  YALE  UNJV  NEW  HAVEN  CONN 

•  •  • 

TECHNIQUE  Fort  F  ORM  I  Nli  PRrSbURE 
it i n o o w s  from  thin  metal  sheets. 
ad-628  677 

•GOODYEAR  AEROSPACE  CORP  AKRON  OHIO 

•  •  • 

GER-I I  1588 

STU0Y  OF  The  effects  of 
MECHANICAL  OAMAGE  UN  tmE 
PERFORMANCE  OF  F  1  LAMEN'T-rtOUNn  MOTOR 
CASES. 


AD-820  977 

•ILLINOIS  INST  OF  TECH  CHICAGO  DEPT 
OF  MECHANICS 

•  •  • 

DOMIIT-1-85 

PLASTIC  ANALYSIS  AND  PRESSURE— 
VESSEL  SAFETY, 

AD-725  887 

•  ILLINOIS  UNI V  URBANA  DEPT  OF 

THEORETICAL  AND  APPLIEO  MECHANICS 

•  •  • 

T /AM-270 

PHOTUELASTIC  STUDY  OF  THE 
STRESSES  NEAR  OPENINGS  IN  PRESSURE 
VESSELS, 

AD-617  890 

•INTERNATIONAL  INST  OF  WELDING 

•  •  • 

COMMISSION  XI!  PRESSURE 
VESSELS.  BOILERS  AND  PIPE  LINES. 
AD-636  38S 

•LOCKHEED  MISSILES  AND  SPACE  CO  PALO 
ALTO  CALIF  LOCKHEED  PALO  ALTO 
RESEARCH  LAB 

»  •  • 

OPTIMUM  THICKNESS  TRANSITIONS 
FOR  CYLINDRICAL  PRESSURE  VESSELS 
WITH  HEMISPHERICAL  HEADS. 

AD-657  080 

•LOCKHEED  MISSILES  AND  SPACE  CO  PALO 
ALTO  CALIF  LOCKHEED  RESEARCH  LAB 

•  •  • 

DEVELOPMENT  OF  IMPROVED  blAXUL 
STRENGTH  IN  TITANIUM  ALLOY  ROCKET 
MOTOR  CASES  THROUGH  TEXTURE 
HARDENING., 

(AFSPL-TK-69-59) 

AD-8S 1  9Sd 

•  •  ♦ 

LMSC-8-1 1-66-5 

FORMULAS  AND  METHODS  USED  JN 
THE  ANALYSIS  OF  PRESSURE  VESSELS, 
AD-703  838 

•LOCKHEED  PROPULSION  CO  REDLANDS 
CALIF 


0-S 

UnClaSS  1  F  1  Eii 


mar-hav 


UNCLASSIFIED 


609  P8 

DESIGN'.  FABRICATION  AND 
HYDROTESTING  of  A  120IWCH  OIaHETER 
PRESSURE  VESSEL  USING  1H  PERcEhT 
nickel  MANAGING  STEEL. 

AO-129  U 3 1 

•MARQUARDT  CORP  van  nuys  CALiF 

*  •  • 

2  S  116 

RAMJET  TECHNOLOGY  PROGRAM. 

I  9  o  3 .  SECTION  XIV.  aEROTHErMAL 
CAPABILITY  OF  PLASMA  HEATERS. 
SECTION  XV.  HIGH  PRESSURE  A  I R 
GENERATION. 

AD-602  ORB 

•MARTIN  MARIETTA  CORP  OENVfiR  COLO 
DENVER  OIV 

•  «  * 

CR-71-2 

THE  EFFECTS  OF  THE  SURFACE 
LAYER  ON  PLASTIC  DEFORMATIOh  AND 
CRACK  PROPAGATION. 

1  aMMRC-CR-7  l  "2/  I  ) 

AD-721  292 

•  •  • 

MCR-70-62 

VERIFICATION  TcSTING  OF 
CONJUGATE  STRUCTURE. 
(AFRPL-TR-7U-H7) 

AU-869  17  6 

•MASSACHUSETTS  JNST  OF  TECH  LExlNGTON 
LINCOLN  LAB 

•  »  » 

T.V-197  1-5 

DESIGN  OF  M'JLTl-REGION  PRESSURE 
VESSELS  USING  MAX  I  tiUrt  SHEAH  THEORY. 
IESO-TR-71-9) 

AD- 7 1 5  970 

•MELLON  INST  PITTSBURGH  PA 

•  ♦  • 

TM212 

A  STUDY  OF  THE  BEHAVIOR  of 
SMALL  PRESSURE  VESSELS  UNDER 
BIAXIAL  STRESS  CONDITIONS  ANu  IN 
ThE  PRESENCE  OF  SURFACE  CRACkS. 
AU-12S  729 


•NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION  WASHINGTON  0  C 

•  •  • 

NASA-CR-726S2 

PROPERTIES  OF  GRAPHITE  FIBER 
COMPOSITES  AT  CRYOGENIC 
TEMPERATURES. 

AD-716  BBS 

•NAVAL  APPLIED  SCIENCE  LAB  BROOKLYN  N 
Y 

•  •  • 

6377-1 

DEVELOPMENT  OF  WELDING 
TECHNIQUES  FOR  FABRICATING  A  THICK 
PLATE  TITANIUM  PRESSURE  BOX. 

AD-617  9Q2 

•  •  • 

TM-7 

DEVELOPMENT  OF  WELDING 
TECHNIQUES  FOR  FABRICATING  A  THICK 
PLATE  TITANIUM  PRESSURE  BOX. 

AD-617  902 

•NAVAL  CIVIL  ENGINEERING  LAB  PORT 
HUENEME  CALIF 

•  •  • 

NCEL-CR-7  2 .0 1 7 

DEVELOPMENT  OF  END-CLOSURE 
SYSTEMS  FOR  UNDERSEA  CONCRETE 
PRESSURE  RESISTANT  CYLINDRICAL 
HULLS. 

AD-717  217 

•  •  « 

NCEL-TN-1059 

IMPLOSIONS  IN  PRESSURE  VESSELS, 
EXPERIMENTAL  RESULTS. 

AD-702  731 

•  »  • 

NCEL-TR-5 1 2 

WINDOWS  FOR  EXTERNAL  Of 
INTERNAL  HYDROSTATIC  PRESSURE 
VESSELS.  PART  I.  CONICAL  ACRYLIC 
WINDOWS  UNDER  SHORT-TERM  PRESSURE 
APPLICATION. 

AD-616  382 

•  •  • 

NCEL-TR-S27 

WINDOWS  FOR  EXTERNAL  OR 
INTERNAL  HYDROSTATIC  PRESSURE 
VESSELS.  PART  II.  FLAT  ACRYLIC 


0-6 

UNCLASSIFiEn 


UNCLASSIFIED 


NAV-NaV 


>7 1  iiDO';S  UNDER  SH0R  T-T£RM  PRESSURE 
APPLICATION. 

AU-6S2  3  N  3 

*  •  • 

NCEL-T9-572 

PHOTOFLASTlc  INVESHSAflnN  OF 
STRESS  COmCEnTRAT ID NS  IN  SPHfRE- 
CYlInOER  TRANSITION  REGIONS: 

I  NCLUD  I  Mb  A  COfIPAR  1  SO!>'  OF  REsUlTS 
PROM  PHOTOElASTIC  and  finite 
element  analyses. 

Au-667  8  3  4 

•  •  • 

NCEL-TR-631 

a  I  NOONS  FOR  EXTERNAL  OR 
INTERNAL  HYDROSTATIC  PRESSURp 
VESSELS,  PART  III.  CRITICAL 
PRESSURE  OF  ACRYLIC  SPHERICAL  SHELL 
WInOOWS  UNDER  SHOPT-TERi:  PRESSURE 
APPLICATIONS. 

Ail-689  799 

•  •  • 

NCEL-TR-645 

A  1NDO.-S  FOR  EXTERNAL  OR 
INTERNAL  HYDROSTATIC  PRESSURp- 
VF.SSELS,  PART  IV.  CONICAL  4CRYLIC 
hINDO/.'S  UNDER  LONG-TERM  pressure 
APPLICATION  at  2U.UOO  PSI. 

AO-697  272 

•  •  • 

NCEL-TR-666 

PRESSURE  VESSEL  CONCEPTS) 
EXPLORATORY  EVALUATION  OF  STaCAED- 

r i kg  and  segmented  - -Tall  designs 

a  I  T  H  TIE-ROD  END-ClOSURF. 

restraints. 

AO -70S  12S 

*  •  ♦ 

N'CEL-TR-676 

DEVELOPMENT  of  a  SPHERICAL 
ACRYLIC  PLASTIC  pressure  hull  FOR 
HYOROSPACE  APPLICaT  IO1". 

AD- 7 07  363 

•  »  ♦ 

NCEL-TR-708 

..INDO.YS  FOR  EXTERNAL  OR 

internal  hyorostatic  pressurf 

VESSELS.  PART  V.  CONICAL  ACRYLIC 
••  (NOOKS  UNDER  LONG-TERM  PRESSURE 
APPLICATION  OF  IU.O00  PSI. 

AU-718  812 


*  *  • 

NCEL-TR-747 

WINDOWS  FOR  EXTERNAL  OR 
INTERNAL  HYDROSTATIC  PRESSURE 
VESSELS.  PART  VI.  CONICAL  ACRYLIC 
WINDOWS  UNDER  LONG-TERM  PRESSURE 
APPLICATION  AT  5,000  PSE. 

A0*736  S94 

»  •  * 

NCEL-TR-773 

WINDOWS  FOR  EXTERNAL  OR 
INTERNAL  HYDROSTATIC  PRESSURE 
VESSELS.  PART  VII.  EFFECT  OF 
TEMPtRATURE  AND  FLANGE 

configurations  on  critical  pressure 
OF  9C1-DEGREE  CONICAL  ACRYLIC 
windows  under  short-term  loading. 

AD-798  583 

•NAVAL  CIVIL  ENGINEERING  LAB  PORT 
hueneme  calif 

•  •  • 

NCEL-TN-755 

The  CONVERSION  of  16-InCh 
PROJECTILES  to  PRESSURE  VESSELS. 
AD-625  950 

•NAVAL  ORDNANCE  LAB  WHITE  OAK  MO 

•  •  * 

NOLTR-63- 1 23 

REVERSE  YIELDING  OF  A  FUlLY 
autofrettaged  tube  OF  LARGE  WALL 

RATIO, 

AD-425  162 

•  •  • 

NOLTR-63-249 

design  method  FOR  DOUBLE-WALLED 
EXTERNAL  pressure  vessels, 

AD-428  856 

•  •  • 

NOLTR-66-46 

STRESSES  IN  shallow  GLASS  DOMES 
WITH  CONSTRAINED  EDGES. 

AD-638  138 

•  *  * 

NOLTR-67- 1 2 1 

HIGH  PRESSURE  CHAMBER  DESIGN. 
AD-661  225 

*  •  • 

NOLTR-69- 1 B3 

PROPERTIES  OF  GRAPHITE  FIBER 


0-7 

UnCLASSIF  1E0 


NAV-NAV 


unclassified 


COMPOSITES  at  CRYO&ENIC 
TEMPERATURES# 

(NASA-CR-726S2) 

AD-716  085 

•  •  • 

NOLTR-70-1 I 

COMPUTER  PROGRAM  FOR  A 
rtOrJObLOCi  HOLLO.V,  CLOSED-END 
CYLINDER  SU3JECTE0  TO  1NTERn4L 
PRESSURE, 

AO-701  787 

•  •  • 

NOLTR-70-i 3S 

fatigue  of  tmck-^allED,  High- 
pressure  CYLINDERS. 

AO- 7  1  6  032 

•NAVAL  POSTGRADUATE  SCHOOL  HONTjREY 
CALIF 

•  •  • 

nEAT  TRAN5FEH  CONSIDERATIONS  IN 
a  PRESSURE  VESSEL  BEING  CHARGED  « 
AO-706  713 

•NAVAL  RESEARCH  LAG  ORLANDO  FLA 
UNDERWATER  SOUNO  REFERENCE  D 1  V 
*  •  * 

NRL-7013 

ACOUSTIC  CHARACTERISTICS  OF  A 
GLASS-F iuamEnT-auuno  pressure 
VESSEL# 

AO-698  292 

•NAVAL  RESEARCH  LAB  WASHINGTON  D  C 

•  •  « 

A  NAVY  ANALYSIS  OF  GLASS 

reinfohceo  plastics  for  hyor0space 

APPLICATIONS, 

au-60v  7oa 

•  <  • 

STEELS  FOR  COMMERCIAL  NUCLEAR 
POWER  REACTOR  PRESSURE  VESSELS, 
AO-703  763 

*  •  • 

STRUCTURE  AND  COMPOSITION 
EFFECTS  ON  IRRAOIaHON  SENSITIVITY 
OF  PRESSURE  VESSEL  STEELS, 

A0-/2B  143 

•  ♦  • 

INTERPRETING  TuE  STRUCTURAL 
SIGNIFICANCE  OF  TIME  DEPENOsnT 


embrittlement  phenomena  to  nuclear 
reactor  pressure  vessel  integrity, 
AD-718  H7 

•  •  * 

NRL-5981 

NEUTRON  EMBRITTLEMENT  OF 

reactor  pressure  vessel  STEElS, 
AD-123  S26 

•  •  • 

NRl-6030 

PRACTICAL  CONSIDERATIONS  IN 
APPLYING  LABORATORY  FRACTURE  TEST 
CRITERIA  TO  THE  FRACTURE-SAFE 
DESIGN  OF  PRESSURE  VESSELS, 

AO-126  131 

*  •  • 

NRL-6127 

IN-REACTOR  STUDIES  OF  LOn  CYCLE 
FATIGUE  PROPERTIES  OF  A  NUCLEAR 
PRESSURE  VESSEL  STEEL. 

AD- 406  773 

*  *  • 

NRL-61S1 

IN-DEPTH  EMBRITTLEMENT  TO  A 
SIMULATED  PRESSURE  VESSEL  WALL  OF 
A302-B  STEEL. 

AD-6D6  696 

•  •  • 

NNL-6179 

YANKEE  REACTOR  PRESSURE  VESSEL 
surveillance:  evaluation  of 

SPECIMENS  EXPOSED  DURING  THE  SECOND 
CORE  » 

AD-609  565 

♦  •  • 

NRL-6210 

TENSILE  STRESSES  ON  THE  SURFACE 
OF  AN  ELLIPSOIDAL  CAVITY  IN 
COMPRESSIVE  LOADING  SITUATIONS, 
AD-613  552 

•  •  * 

flRL-6319 

RADIATION  DAMAGE  SURVEILLANCE 
OF  POWER  REACTOR  PRESSURE  VESSELS. 
AD-629  88  i 

•  *  • 

NHL-6170 

FLAMMABILITY  IN  UNUSUAL 
ATMOSPHERES.  PART  ).  PRELIMINARY 

studies  of  materials  in  hyperbaric 

ATMOSPHERES  CONTAINING  OXYGEN • 


0-8 

unclassified 


unclassified 


NAV-NAV 


NITROGEN,  AND/OR  HfcLIUM. 

A0-6MR  S56 

*  •  • 

neutron  spectral  considerations 
affecting  projected  estimates  of 
radiation  embrittlement  of  the  army 
SM-1A  reactor  pressure  vessel* 

AO-6M1  283 

•  ♦  • 

NRL-ASRB 

BASIC  ASPECTS  OF  CRACK  GrOnTH 
AMO  FRACTURE. 

AD-863  882 

•  •  * 

NRL-6620 

THE  EFFECTS  OF  COUPLING  NUCLEAR 
radiation  .yITH  STATIC  and  CYCLIC 
SERVICE  STRESSES  AND  OF  PERIODIC 
proof  testing  on  pressure  vessel 
material  REhaVIOR. 

AD-66M  6R6 

•  •  • 

NRL-6625 

AVAlLAOtLi  TY  OF  DATA  ON 

irradiated  materials  tS  related  to 

DESIGN  REQUIREMENTS  FOR  AaT£r 
COOLED  RFACTOR  PRESSURE  VESSELS. 

AO-663  879 

*  *  • 

NRL-66R9 

THE  TENSILE  PROPERTIES  OF 
SELECTED  STEELS  FOR  USE  IN  NUCLEAR 
REACTOR  PRESSURE  VESSELS. 

AO -6  6  A  R6u 

•  •  « 

NRL-677.1 

NOTCH  DUCTILITY  PRUPER'fleS  OF 
S.-I-IA  REACTOR  PRESSURE  VESSEL 
FOLLOWING  the  IN-PLACF  ANNtALlNG 
OPERATION. 

A  0  -  o  7 |  807 

«  *  • 

NRL-A739 

NOTCH  DUCTILITY  AMD  TENSILE 
PROPERTY  EVALUATION  OF  The  PM“2a 
hEACTOR  PRESSURE  VESSEL. 

A 0 - 6 7 2  8 90 

*  »  • 

MRL-6803 

THE  EFFECT  OF  RESIDUAL  ELEMENTS 


ON  SSOF  IRRADIATION  RESPONSE  Op 
SELECTED  PRESSURE  VESSEL  STEELS  AND 
AELDMENTS. 

AD-680  602 

•  •  • 

NRL-08SS 

CONTROLLED  DESTRUCTIVE  TESTING 
OF  PRESSURE  VESSELS. 

AD-686  660 

•  •  • 

NRL-7U1  1 

TRENDS  IH  CHARPY-V  SHELF  ENERGY 
DEGRADATION  AND  YIELD  STRENGTH 
INCREASE  OF  nEUTROn-EMBRITTLED 
PRESSURE  VESSEL  STEELS. 

AD-700  233 

»  •  • 

NRL-709S 

THE  INFLUENCE  OF  COMPOSITION  ON 
THE  FRACTURE  TOUGHNESS  OF 
COMMERCIAL  NUCLEAR  VESSEL  HELDS. 

AD-709  SSM 

»  •  * 

NRL-710I 

ANALYSIS  OF  NEUTrON- 
EHBR1TTLEMENT  AND  FLUX-DENSITY 
CONSIDERATIONS  OF  THE  ARMY  Srt-S 
REACTOR  PRESSURE  VESSEL, 

AD-7D9  898 

•  *  ♦ 

NRL-7 152 

A  REASSESSMENT  OF  FRACTURE-SmFE 
OPERATING  CRITERIA  FOR  REACTOR 

vessel  steels  based  on  charpy-v 

PERFORMANCE. 

AO-711  89S 

*  •  * 

NRL-7  1 7  6 

MAJOR  FACTORS  AFFECTING  NF.UTROn 
irraoiation  embrittlement  of 
PRESSURE-VELLEL  STEELS  AND 
WELDMENTS. 

AD-720  67B 

#  •  » 

NRL-7209 

ANALYSIS  OF  RADIATION-INDUCED 
embrittlement  gradients  ON  FRACTURE 
characteristics  of  thICK-WaLLED 
pressure  vessel  steels. 

AD-720  676 

♦  »  • 


0-9 

unclassified 


NAV-NAV 


UNCLASSIFIED 


UHL-721 l 

SM-lA  REACTOR  pressure  vessel 
surveillance;  i hhao i at i on  of 
FOLLOW-ON  CAPSULES  In  THE  Srt«l 
.tEACTOH  , 

AO  - /  1  7  618 

•  •  • 

NHL-73S8 

PROCEDURES  FOR  INTERPRETED  THE 
STRUCTURAL  IMPLICATIONS  OF 

haoution-oamaue  survfulancf 
results  ON  NUCLEAR  PRESSURE 
VESSELS. 

AO-737  190 

•  •  • 

NKL-7R0S 

OAHAOE-FUNCT IOh  ANALYSIS  OF 
NEUTRON  EMBRITTLEMENT  IN  STefL  AT 
REACTOR  SERVICE  TEMPERATURES. 

AO- 7 H 5  299 

•  •  • 

NRL-MR-187,7 

FRACTURE  DEVELOPMENT  ANO 
itATERIAL  PROPERT 1 FS  IN  PVRC-pEr.N 
STATE  PRESSURE  VESSEL • 

AO-663  203 

•  »  « 

NRL-MR- 1 872 

IRRAuIAVIOn  EFFECTS  ON  RrACTOR 
STRUCTURAL  MATERIALS. 

A  i)  -  e  7  1  098 

•  •  « 

NRL-MH-I9H7 

USA  STUDIES  ON  IRnAOIAT|ftN 
EFFECTS  TO  AOVA;iCEU  PRESSURE  VESSEL 
MATERIALS. 

A0-»B8  067 

*  •  • 

NRL-MK-2 1 26 

IRRAOIATjOn  EFFECTS  ON  REACTOR 
STRUCTURAL  MATERIALS. 

AD-707  336 

•  •  • 

NRL-HR-2  153 

IRRAOI ATIOK  EFFECTS  ON  REACTOR 
STRUCTURAL  MATERIALS. 

AO-711  321 

*  *  « 

NRL-MR-2'Hl 

1 RRAO I  AT  I  ON  EFFECTS  ON  REACTOR 
STRUCTURAL  MATERIALS, 


AD-7MM  9*11 

•  *  • 

NRL-MR-2R66 

CHARACTERIZATION  OF  GTa 
WELDMENTS  IN  I  ON  I -8CO-2CR- 1  MO 
STEEL, 

AD-786  HI 

•NAVAL  SHIP  RESEARCH  ANO  DEVELOPMENT 
CENTER  IETHESDA  HO 

*  •  • 

NSROC-3751 

AN  EVALUATION  OF  FINITE  ELEMENT 
METHODS  FOR  THE  COMPUTATION  OF 
ELASTIC  STRESS  INTENSITY  FACTORS. 

A0-73S  878 

•  •  * 

NSRDC-3863 

THE  STRUCTURAL  BEHAVIOR  OF 
GLASS  PRESSURE  HULLS. 

AO-786  B78 

•NAVAL  SHIP  RESEARCH  ANO  DEVELOPMENT 
CENTER  WASHINGTON  0  C 

•  •  • 

NSR0C-329S 

STRESS  ANALYSIS  OF  THIN 
ELASTOPLASTJC  SHELLS. 

AD-709  886 

•NAVAL  SHIP  RESEARCH  ANO  DEVELOPMENT 
LAB  ANNAPOLIS  HO 

•  •  ♦ 

nsrdl/a-i-is 

NONDESTRUCTIVE  TESTING  FOR 
PRESSURE  VESSELS. 

AO-86’7  898 

*  *  • 

NSRDL/A-l-21 

STRESS  ANALYSI5/MEASUREHENT 
TECHNIQUES  FOR  PRESSURE  VESSELS. 

40-873  130 

•NAVAL  UNDERSEA  CENTER  SAN  DIEGO 
CALIF 

«  *  • 

NUC-TP-3 1 S 

ACRYLIC  PLASTIC  HEMISPHERICAL 
SHELLS  FOR  NUC  UNDERSEA  ELEVATOR. 

A0-7R9  OZV 


0-10 

UnCLASS IF i Fn 


unclassified 


NAV-SOU 


•navy  electronics  las  san  diego  calif 

♦  •  • 

NEL-1301 

PRESSURE  VESSEL  FnK  CALIBRATING 
SONAR  TRANSDUCERS.  ACOUSTICALLY 
T R ANSI^AREUT  FldER  viLASS  CAPSULE 

permits  testing  at  pressures  to  aou 

PS  !G. 

AD-623  166 

•  NEW  YORK  UN  I V  BRONX  OEPT  OF 

aeronautics  and  astronautics 

•  •  • 

NYU-AA-70-ja 

RUCKLING  OF  A  CIRCULAR  EiASTIC 

ring  CONFINED  to  a  uniformly 
CONTRACTING  circular  boundary* 

I AF0SR-7O-2337TR) 

A 0 - / I  A  B62 


simplified  shell  analysis  (edge 
and  interior  influence  COEFFICIENTS 
FOR  PRESSURE  VESSELS  WITH  SPHERICAL 
CAP)  • 

AD-8RV  039 

•PICATINNY  ARSENAL  DOVER  N  J  FELTMAN 
RESEARCH  LABS 

•  •  • 

PA-TH-1206 

THE  DEPENDENCE  OF  DYNAHIC 
STRENGTH  OF  CYLINDRICAL  PRESSURE 
VESSELS  UN  GEOMETRICAL  PARAMETERS, 

AD-MQ6  622 

•  •  • 

P A-TM- 1 6R3 

DESIGN  OF  PRESSURE  VESSELS  FOR 
confining  EXPLOSIVES. 

AD-H67  730 


•PENNSYLVANIA  STATE  UNlV  UNIVERSITY 
PARK  OEPT  OF  ENGINEERING  MECHANICS 

•  •  • 

cascade  ARRANGEMENT  in 

spherical  pressure  vessel  design 

FOR  NUCLEAR  POrtEK  REACTORS. 

I  AFOSR-6S-031S) 

AO-olN  S>9  1 

•  •  ♦ 

CASCADE  ARRANGEMENT  in 
SPHERICAL  VESSEL  OESIGN  F0«  mUCLEAR 
PURER  REACTORS, 

AO-640  919 

•  *  • 

TUROIOAL-TYPE  SHELLS  free  of 
mending  under  UNIFORM  normal 
PRESSURE. 

( AnOO-b I  02 1 l 1 
AU-oHR  75 1 

•PENNSYLVANIA  STATE  UNJV  UNIVERSITY 
PARK  ORONANCE  RESEARCH  LAB 

•  »  t 

SOLID  GLASS  AMU  CERAMIC 
EXTERNAL-PRESSURE  VESSELS, 

AD-920  90S 

•PICATINNY  ARSENAL  DOVER  N  J 
AMMUNITION  ENGINEERING  LAB 

*  •  • 

PA-TR-3868 


•REDSTONE  SCIENTIFIC  INFORMATION 
CENTER  REDSTONE  ARSENAL  ALA 

•  •  • 

RSIC-173 

DESIGN,  PERFORMANCE, 

Fabrication,  and  material 
CONSIDERATIONS  FOR  H 1 GH-PRESSUhE 
VESSELS, 

AD-603  69S 


•REPUBLIC  AVIATION  CORP  FARMINGDALE  N 
Y 


•  •  • 

EVALUATION  OF  H I GH-STRENGTH 
LIGHTWEIGHT  LAMINATED  PRESSURE 
VESSELS  of  LAP-JOINT  CONSTRUCTION, 
AD-HOB  278 


•REPUBLIC  AVIATION  CORP  MINEOLA  N  Y 

•  *  • 

EVALUATION  OF  HIGH-STRENGTH 

lightweight  LAM  1  nated  pressure 
vessels  of  lap-joint  CONSTRUCTION, 
AO-HOM  182 


•SOUTHWEST  RESEARCH  INST  SAN  ANTONIO 
TEX 

•  •  • 

EXPERIMENTAL  STRESS  ANALYSIS  OF 
A  ONE-SUTh  SCALE  MODEL  OF  AN 
ANECHOJC  PRESSURE  VESSEL. 


0-1  i 

unclassified 


SPA-'.YES 


unclassified 


AO-612  872 

•SPACE  AND  MISSILE  SYSTEMS 

ORGANIZATION  LOS  ANGELES  CAlIF 

•  •  • 

SAMSO-TR-70-380 
THE  EFFECT  OF  PROCESSING  On 
PLASTIC  STRAIN  ANISOTROPY  OF  TI-6AL- 
**V , 

A 0- 7 1 8  562 

•SPACE  SYSTEMS  DlV  uOS  ANGELES  AIR 
FORCE  STATION  CALIF 

*  •  • 

SS0-T0R63  3o7 

STRESSES  IN  Thin  VESSELS  UnOEH 
internal  PRESSURE. 

AO-831  706 

•THOMPSON  (H  I)  FIBER  GLASS  CO  aAROENA 
CALIF 

•  •  • 

INVESTIGATION  OF  aOVANCeq 

design  concepts  for  oeep 

SUdHCRS ! bLfcS « 

AO-HB*  251 

•UNITED  STATES  RUBBER  CO  MISHAWAKA 
1  NO 

•  •  • 

LINERS  for  high  PRESSURE  air 
STORAGE  VESSELS. 

Au-632  092 

•UTAH  UNIV  SALT  LAKE  CITY  COLL  OF 
ENGINEERING 

•  •  • 

'JTEC-00-69-U6J 
A  SURVEY  ON  FRACTURE  OF 
PRESSURIZES  VESSELS » 
(AFRPL-TR-69-2^3) 

40-697  768 

•  VF.RHONT  UNIV  BURLINGTON 

•  •  • 

NOLC-TH-83-18 

THE  EFFECT  OF  REPEATED  LflAOlNG 
ON  FILAMENT  A'OUflO  INTERNAL  PRESSURE 
VESSELS  , 

AD-H22  866 


TMI96 

ON  THE  STRENGTH  DEGRADATION  OF 
FILAMENT  WOUND  PRESSURE  VESSELS 
SUBJECTED  TO  A  HISTORY  OF  LOADING, 
AD-803  122 

•WATERTOWN  ARSENAL  LABS  MASS 

•  •  • 

WAL-TR 1  10  9  1 

TRANSITIONAL  BEHAVIOR  OF  H I Gh- 
STRENGTH  STEEL  PRESSURE  VESSELS, 
AD-807  832 

•WATERVUET  ARSENAL  N  Y 

•  •  • 

The  ROLE  OF  FRACTURE  TOUGHNESS 
AND  RESIOUAL  STRtSSES  IN  THE 
FAT  I  SUE  AND  FRACTURE  BEHAVIOR  OF 
LARGE  THICK-WALLED  PRESSURE 
VESSELS, 

AD-713  519 

•  •  • 

WVT-7026 

A  COMPLIANCE  K  CALIBRATION  FOR 
A  PRESSURIZED  THICK-nALL  CYLINDER 
WITH  A  RADIAL  CRACK. 

AD-708  86B 

•  •  • 

wVT-7035 

FATIGUE  CRACK  TOLERANCE  IN 

thick  walled  cylinders. 

ad-717  301 

•  •  • 

WVT-7 1 28 

stress  intensity  factors  for 
internally  pressurized  thick-wall 

CYLINDERS. 

A0-72H  681 

•watervliet  arsenal  n  y  benet  r  and  c 

LABS 

•  •  • 

iWT-6917 

the  design  of  pressure  vessels 

FOR  VERY  HIGH  PRESSURE  OPERATION, 
AO-690  183 

•WESTINGHOUSE  RESEARCH  LABS 
PITTSBURGH  PA 

•  •  • 

66-907 -520-R l 


•  •  * 


0-12 

UNCLASSlFlEo 


UNCLASSIFIED 


WHI-WhI 


determination  of  stresses  at 

nOn-RAOIAL  OPENINGS  in  SPHERICAL 
PRESSURE  VESSELS. 

40-638  99H 

•  •  * 

PR-6H-917-51H-R1 
PHOTOELASTJC  ANALYSIS  Of 
OPENINGS  IN  SPHERICAL  A‘H) 
CYLINDRICAL  VESSELS  SUSJECTEn  TO 
INTERNAL  PRESSURE. 

40-652  Mil 

•nhittaker  corp  san  oiego  calif 

narhco  research  and  oevelophent  0 1 V 

•  •  # 

FILAMEoT-WUUNO  pressure 

VESSELS. 

40-600  i t  5 


0-13 

UnCwASSIFIEd 


unclassified 


subject 

•acrylic  resins 
hydrostatic  pressure 

yinooas  for  external  or  internal 
hydrostatic  pressure  vessels,  part 

VI.  CONICAL  ACRYLIC  >l!IDO«S  unoer 

lung-term  pressukf  application  at 
s.uno  PSt.* 

411-/34  S9H 

» i ijdo.is  for  external  or  internal 
hydrostatic  PRESSURE  VESSELS,  part 
V  I  I .  EFFECT  OF  TEMPERATURE  aNd 
fLANBE  CONFIGURATIONS  OH  CRITICAL 
PRESSURE  OF  90-DEgR£E  CONICAL 
ACRYLIC  WINDOWS  UNDER  short-term 
LOADING.* 

AD-7M8  a3j 

TRANSPARENT  PANELS 

•T! NOONS  POR  EXTERNAL  OR  INTERNAL 
hYoROSTaTIC  PRESSURE  VESSELS.  HART 

II.  FLAT  ACRYLIC  AINDCAS  UNDER 
SHORT-TERN  PRESSURE  APPLICATION.* 

Au-652  3  R  3 

MNOO..S  FOR  EXTERNAL  OR  INTERNAL 
HYOROSTATIC  PRESSURE  VESSELS.  PART 

III.  CRITICAL  PRESSURE  OF  AcRYLlC 

spherical  smell  ••indo^s  unoer  short- 
term  PRESSURE  APPLICATIONS** 

40-689  789 

AJNOO..S  FOR  EXTERNAL  OR  INTERNAL 
HYDROSTATIC  PRESSURE  VESSELS.  PART 

IV.  CONICAL  ACRYLIC  MNOOWS  UNDER 

long-term  pressure  application  at 

20.000  PSI.* 

All-697  272 

•AINOOnS  FOR  EXTERNAL  OR  INTERNAL 
HYDROSTATIC  PRESSURE  VESSELS,  PART 

V.  CONICAL  ACRYLIC  .yjNOOWS  UNDER 
LONG-TERM  PRESSURE  APPLICATION  of 
10.000  PSI  .* 

AD-71B  612 

•  ALLOTS 

MECHANICAL  PROPERTIES 

PHYSICAL  AND  MECHANICAL 
PROPERTIES  OF  PRESSURE  vessel 
MATERIAL  for  APPLICATION  IN  A 
CRYOGENIC  ENVIRONMENT.* 

AD- R  R 3  85  I 

RADIATION  DAMAGE 


INDEX 

USA  STUDIES  On  IRRADIATION 
EFFECTS  TO  ADVANCED  PRESSURE  VESSEL 
MATERIALS.* 

A0-68R  067 

•ALUMINUM  ALLOYS 
CRACK  PROPAGATION 

THE  EFFECTS  OF  THE  SURFACE  LAYER 
ON  PLASTIC  DEFORMATION  AND  CRACK 
PROPAGATION.* 

AD-721  292 

REVIEWS 

REVIEW  OF  recent  DEVELOPMENTS. 
aluminum  and  magnesium.* 

AD-869  053 

•ANECHOlC  chambers 
MODEL  TESTS 

EXPERIMENTAL  STRESS  ANALYSIS  OF 
A  ONE-SIXTH  SCALE  MODEL  OF  AN 
ANECHOlC  PRESSURE  VESSEL. 

AD-612  872 

•ARC  WELDING 

PRESSURE  VESSELS 

TRANSLATION  OF  RUSSIAN  RESEARCH; 

repairing  thick-walled  high- 
pressure  VESSELS  BY  ELECTRIC  ARC 
WELDING. 

AD-621  91; 

ROCKET  CASES 

PLASMA  ARC  WELDING  PROCESS 
DEVELOPMENT  PROGRAM.  VOLUME  I,* 
AD-855  520 

•BIBLIOGRAPHIES 
PRESSURE  VESSELS 

PRESSURE  VESSELS.  VOLUME  I.* 
AD-702  600 

•BIOLOGICAL  LABORATORIES 
PRESSURE  VESSELS 

REPRINT;  PRESSURE  CHAMBER  FOR 

hicroelectrophysiological 

TECHNIQUES. 

AD-621  281 

t 

•BOILERS 

WELDING 


D-l 

unclassified 


CAR-ELA 


unclassified 


COMMISSION  A I  I  PRESSURE  VESSELS. 
rtOILERS  AND  PIPE  LINES.* 

AD-636  385 

•CAR80N  FIBERS 

FILAMENT  MOUND  CONSTRUCTION 

PROPERTIES  OF  GRAPHITE  FirER 
COMPOSITES  AT  CRYOGENIC 
TEMPERATURES.* 

AO-746  B85 

•CERAMIC  MATERIALS 
PRESSURE  VESSELS 

SOLID  GLASS  A NO  CERAMIC  EXTERNAL 
PRESSURE  VESSELS!  MOOEL  TESTS. 
ST.REN5TH-T0-rt.El  GMT  CHARACTERISTICS. 
AO-428  90S 

•CLADDING 

STEEL 

translation  of  Russian  research; 

NErt  METHOD  of  PRODUCTION  OF  cLAD 
plate  rolled  products  FOR  PRESSURE 
VESSELS. 

A 0- 6 45  787 

•COMBUSTION  CHAMBERS 
DESIGN 

DESIGN  of  RESEARCH  APPARATUS  for 
CONSTANT-VOLUME  COMBUSTION 
PROCESSES. 

AO-6  1  I  782 

•COMPOSITE  MATERIALS 

FILAMENT  rtOUND  CONSTRUCTION 

PROPERTIES  OF  GRAPHITE  FtnER 
COMPOSITES  AT  CRYOGENIC 
TEMPERATURES.* 

AO-746  BBS 

PRESSURE  VESSELS 

ANALYSIS  OF  GLASS  reinforced 
PLASTICS  FOR  HYDKOSPACt 
APPLICATIONS. 

A  0 - 6  0  9  706 

•CONTROLLED  ATMOSPHERES 
FLAMMABILITY 

FLAMMABILITY  IN  UNUSUAL 
ATMOSPHERES.  Part  I.  PRELIMINARY 
STUDIES  OF  MATERIALS  IN  HYPErBARIC 


ATMOSPHERES  CONTAINING  OXYGEN, 
NITROGEN,  AND/OR  HELIUM.* 

AD-644  556 

•CRACKS 

TOLERANCES (MECHANICS) 

FATIGUE  CRACK  TOLERANCE  In  THICK 
WALLED  cylinders.* 

AD-717  301 

•CRYOGENICS 

filament  round  construction 

PROPERTIES  OF  GRAPHITE  FIBER 
composites  AT  CRYOGENIC 
temperatures.* 

AO-746  88a 

metals 

REVIEW  OF  RECENT  DEVELOPMENTS. 
LOW-TEMPERATURE  PROPERTIES  OF 
METALS,* 

AD-870  390 

•CYLINDRICAL  bodies 
FATIGUE(MECHANICS) 

FATIGUE  CRACK  TOLERANCE  IN  THICK 
WALLED  CYLINDERS.* 

AD-717  301 

MECHANICAL  PROPERTIES 

reverse  yielding  of  a  fully 
autofrettaged  tube  of  large  aALL 
RATIO** 

A0-42&  162 

STRESSES 

STRESSES  IN  THIN  VESSELS  UNOEk 
INTERNAL  PRESSURE,* 

AO-431  706 

•OIAPHRAMS(MECHANICS) 

SHEETS 

reprint:  technigue  for  forhIng 

PRESSURE  WINDOWS  FROM  THIN  METAL 
SHEETS, 

AO-628  877 

•ELASTIC  SHELLS 

BUCKLING(MECHANICS) 

BUCKLING  OF  A  CIRCULAR  ELASTIC 
RING  CONFINED  TO  A  UNIFORMLY 


0-2 

UnCLASSIF j£m 


I 


unclassified 


ELE-FlA 


COnT«ACT1'JO  CIRCULAR  BOUNDARY,* 
AO-/U  862 

hydrostatic  pressure 

TnE  DESIGN  OF  PRESSURE  VESSELS 
FOR  VERY  HIGH  PRESSURE  OPERATION.* 
AD-690  183 

•ELECTROACOUSTIC  transducers 
CALIBRATION 

ACOUSTIC  CHARACTERISTICS  o?  A 
6LASS-F  ILAIIEHT-AOUND  PRESSURE 
VESSEL.* 

AD-698  262 

•ELECTROOEPOSITION 
PRESSURE  VESSELS 

PRELIMINARY  REPORT  ON 
FABRICATION  AND  TESTS  OF  AN 
ElECTROOEPOSITEd  PRESSURE  Bottle,* 
Ad-923  216 

♦EMBRITTLEMENT 

STEEL 

NEUTRON  SPECTRAL  CONSIDERATIONS 
AFFECTING  projected  estimates  OF 
RAOUTION  embrittlement  of  the  army 
SM-Ia  REACTOR  PRESSURE  vessel** 
AD-691  283 

•FAILURE  (MECHANICS) 

PRESSURE  VESSELS 

STUDY  OF  THE  EFFECTS  OF 
MECHANICAL  DAMAGE  UN  THE 
PERFORMANCE  OF  FILAMENT-'YOONo  motor 
CASES.* 

AO-92Q  977 

A  STUDY  OF  I  HE  dEHAVIOR  OF  SMALL 
PRESSURE  VESSELS  UNOER  BIAAIaL 
STRESS  CONDITIONS  AND  IN  THE 
PRESENCE  OF  SURFACE  CRACKS** 

AO-925  729 

•FATIGUE  (MECHANICS) 

REACTOR  MATERIALS 

in-heactqr  STUDIES  OF  LO'.Y  CYCLE 
FATIGUE  PROPERTIES  OF  A  NUCLfAR 
PRESSURE  VESSEL  STEEL. 

AU-6Q6  773 

♦FILAMENT  WOUND  CONSTRUCTION 


CONFIGURATION 

RESEARCH  AND  DEVELOPMENT  IN 
SUPPORT  OF  THE  POLARIS  PROGRAM. 

task  i.  investigation  of  filament 
winding  patterns.* 
ad-925  196 

CRYOGENICS 

PROPERTIES  OF  GRAPHITE  FIBER 
COMPOSITES  AT  CRYOGENIC 
TEMPERATURES.* 

AD-796  88S 

FAILURE  (MECHANICS) 

STUDY  OF  THE  EFFECTS  OF 
MECHANICAL  DAMAGE  ON  THE 
PERFORMANCE  OF  F I L AMENT- ftOUND  MOTOR 
CASES.* 

AD-920  977 

MECHANICAL  PROPERTIES 

INVESTIGATION  OF  ADVANCED  DESIGN 
CONCEPTS  FOR  DEEP  SUMMERS  I BLES , 
AD-958  251 

PRESSURE  VESSELS 

FILAMENT-WOUND  EMERGENCY  AIR 
PRESSURE  STORAGE  VESSELS  FOR  H]GH- 
PERFORMAhCE  AIRCRAFT. 

AD-600  215 

ANALYSIS  OF  GLASS  REINFORCED 
PLASTICS  FOR  HYDROSPACE 
APPLICATIONS, 
ad-609  70B 

STORAGE  TANKS 

LINERS  FOR  HIGH  PRESSURE  AIR 
STORAGE  VESSELS.* 

AD-632  092 

•FIRE  SAFETY 

PRESSURE  VESSELS 

FLAMMABILITY  JN  UNUSUAL 
ATMOSPHERES.  PART  I.  PRELIMINARY 

studies  of  materials  in  hyperbaric 

ATMOSPHERES  CONTAINING  OXYGEN, 
nitrogen,  AND/OR  HELIUM.* 

AD-699  556 

•FLAMMABILITY 

CONTROLLED  ATMOSPHERES 


0-3 

UNCLASSIFiEn 


FRA-HEA 


UNCLASSIFIED 


FLAMMA3 1 L I T  I  IN  UNUSUAL 
aTMOSPHEkES.  PART  I.  PRELIMINARY 
STUDIES  OF  MATERIALS  In  HYPErBaRIC 

atmospheres  containing  oxygen* 
nitrogen,  AND/UR  HELIUM.* 

AO-69*,  S56 

•FRACTURE  (MECHANICS) 

PRESSURE  VESSELS 

REPRINT!  FRACTURE  TOUGHnrSS  AND 
PRESSURE  VESSEL  PERFORMANCE. 

AO-6  IS  022 

TESTS 

PRACTICAL  CONSIDERATIONS  tN 

applying  laboratory  fracture  Test 

CRITERIA  TO  THE  FRACTURE-SAFf 
design  OF  PRESSURE  vessels** 

AO-926  93 I 

•FRACTURE(MECHANICS) 

PRESSURE  VESSELS 

MECHANISMS  OF  METALLIC  FAILURES 
FLAW  INITIATION  TECHNIQUES  AnO 
MEASUREMENTS  In  IHIN-vaLL  PRESSURE 
VESSELS,. 

AD-636  963 

•rUEL  SYSTEMS 

PRESSURE  VESSELS 

DEVELOPMENT  OF  A  HERMETIC  SEALED 
NITROGEN  STORAGE  STSTEM  FOR  THE' 
TALOS  RIM-8E  FUEL  PRESSURIZATION 
SYSTEM.* 

AO-631  ‘*13 

•FUELS 

STORAGE  TANKS 

REPRINT!  CALCULATION  REGARDING 
AMOVE  GR0UN0  L I 3U 1 0  STORAGE  TANKS. 
AO-725  796 

•GASES 

THERMODYNAMICS 

APPARATUS  USED  FOR  THE 
EXPERIMENTAL  SIUDY  OF  THE 
THERMODYNAMIC  PROPERTIES  OF  r.ASES 
AT  PRESSURES  OF  UP  To  I0"l2 

mlohars  and  Af  temperatures  up  to 

30U0iC--TRANSLATI0N. 

Au-799  653 


•GLASS 

PRESSURE  VESSELS 

SOLID  GLASS  AND  CERAMIC  EXTERNAL 
PRESSURE  VESSELS!  MODEL  TESTS! 
STRENGTH-T0-6EIGHT  CHARACTERISTICS, 
AD-92B  90S 

STRESSES 

STRESSES  in  SHALLOW  GLASS  DOMES 
WITH  CONSTRAINED  EDGES. o 
AD-638  136 

SUBMARINE  HULLS 

THE  STRUCTURAL  BEHAVIOR  Of  GLASS 
PRESSURE  HULLS.* 

AD-796  876 

•GLASS  TEXTILES 
PRESSURE  VESSELS 

PRESSURE  VESSEL  FOR  CALIBRATING 
SONAR  TRANSDUCERS.  ACOUSTICALLY 
TRANSPARENT  FIBER  GLASS  CAPSULE 
PERMITS  TESTING  AT  PRESSURES  To  BOO 
PSIG* 

AD-623  166 

REINFORCING  MATERIALS 

analysis  or  glass  reinforced 
plastics  for  hydrospace 

APPLICATIONS. 
ad-609  708 

•GUIDED  MISSILE  COMPONENTS 
PRESSURE  VESSELS 

DEVELOPMENT  of.  a  hermetic  sealed 
NITROGEN  STORAGE  SYSTEM  FOR  THE 
TALOS  RIM-BE  FUEL  PRESSUK Ua T 1  ON 
SYSTEM,* 

AD-631  HH3 

•GUN  BARRELS 

FRACTURE(MECHANICS) 

THE  ROLE  OF  FRACTURE  TOUGHNESS 
AND  RESIDUAL  STRESSES  IN  ThE 
F  ATI  SUE  AND  FRACTURE  BEHAVIOR  0 F 
LARGE  THICK-WALLED  PRESSURE 
VESSELS,* 

AD-7J3  519 

•HEAT  TRANSFER 
PRESSURIZATION 


O-M 

UmCLASS IF i En 


unclassified 


HEM-MET 


heat  transfer  considerations  in 
A  PRESSURE  VESSEL  BEING  CHARGED* • 
AO-704  7 1 3 

•HEMISPHERICAL  shells 
DESIGN 

ACRYLIC  PLASTIC  HEM  I SPHE R j C Al 
SHELLS  FOR  NUC  UNDERSEA  ELEVATOR.* 
Al.- 7 R 9  029 

•HULLSIMARINE) 

ACRYLIC  RESINS 

DEVELOPMENT  OF  A  SPHERICAL 
ACRYLIC  PLASTIC  PRESSURE  HULL  FOR 
HYOROSPACE  APPuiCAl ion.« 

AU-707  J  6  3 

♦HYDRAULIC  SYSTEHS 
TEST  EQUIPMENT 

MECHANISMS  OF  METALLIC  FAILURE? 

F L AW  initiation  tf.chniuues  and 
MEASUREMENTS  III  TH|N-Y'ALL  PRESSURE 
VESSELS. • 

AD-63&  963 

•HYORODYNAMICS 

TESTS 

analytical  study  for  a 
hydrodynamic  test  system* 

40-419  356 

•HYDROSTATIC  PRESSURE 
STRUCTURAL  SHELLS 

REPRINT!  TOROIDAL-TYPE  SHELLS 
FREE  OF  BENOINvj  UNDER  U»UF0rh 
NORMAL  PRESSURE, 

40-699  751 

•LABORATORY  EQUIPMENT 
COMBUSTION 

DESIGN  OF  RESEARCH  APPARATUS  FOR 
CONSTANT-VOLUME  combustion 
PROCESSES. 

AD-&II  782 


3000K — TRANSLATION. 

A0-7R9  653 

•LAMINATES 

CONTINUING  RESEARCH  ON  THE  STUDY 
OF  THE  EFFECTS  OF  THICKNESS  ON  THE 
MECHANICAL  AND  PHYSICAL  PROPERTIES 
OF  FlbER-REINFORCED 

PLASTIC  LAMINATES  FOR  CREEP 
SUBMERSIBLE  EXTERNAL  PRESSURE 
VESSELS. 

AD-295  924 

•LOADING  (MECHANICS) 

PRESSURE  VESSELS 

THE  EFFECT  OF  REPEATED  LOADING 
ON  FILAMENT  WOUND  internal  PRESSURE 

vessels** 

AD-422  866 

•MAGNESIUM  ALLOYS 
REVIEWS 

rEVIEa  OF  RECENT  DEVELOPMENTS. 
ALUMINUM  AND  MAGNESIUM,* 

AO-869  053 

•MARAGING  STEELS 
PRESSURE  VESSELS 

MANUFACTURE  AND  HYDROTEST  OF 

three  20  inch  diameter  maraging 

STEEL  PRESSURE  VESSELS. 

AO-410  081 

•MATERIAL  FORMING 

DIAPHRAMS(MECHANICAL) 

REPRINT?  TECHNIQUE  FOR  FORMING 
PRESSURE  WINDOWS  FROM  THIN  METAL 
SHEETS. 

AD-628  877 

HETAL  SPINNING 

HETASTABLE  AUSTENITIC  FORMING  Of 
HIGH  STRENGTH  PRESSURE  VESSELS.* 
AD-43B  009 


PRESSURE  VESSELS 

APPARATUS  Ubcu  FOR 

experimental  study  of 

THERMODYNAMIC  hropERti 
at  pressures  of  DP  to 
xilobars  ano  at  temper 


THE 

THE 

ES  OF  r.ASES 
10-12 

ATURES  Up  TO 


•METALS 

LOW-TEMPERATURE  RESEARCH 

REVIEW  OF  RECENT  DEVELOPMENTS. 
LOW-TEMPERATURE  PROPERTIES  OF 


METALS,* 
AO-870  39U 


0-5 

UnClaSSIFiEn 


NEU-PLA 


unclassified 


test  methoos 

TRANSLATION  OF  RUSSIAN  RESEARCH. 
ON  The  METHOD  of  testing  METALS  at 
hluH  TEMPERATURE  AND  PRESSURir 
VALUES. 

AD-639  160 

•NEUTRON  FLUX 
MEASUREMENT 

SM-1A  REACTOR  PRESSURE  VESSEL 

surveillance:  [hradiation  of 

FOLLOfc-O.N  CAPSULES  IN  THE  SM-1 
REACTOR  i  • 

AO-717  61b 

•NICKEL  ALLOYS 
WELDING 

CHARACTERIZATION  OF  G T A 
WELDMENTS  IN  IUN1-SC0-2CR-IM0 
STEEL,* 

&0-79*  111 

•NUCLEAR  POWER  plants 
PRESSURE  VESSELS 

the  influence  of  composition  on 
the  fracture  toughness  of 
commercial  nuclear  VESSEL  WEl os , • 

AO- 7 09  559 

•nuclear  reactors 
materials 

TRENDS  in  ChARPT-V  SMElF  fNERGY 
DEGRADATION  and  YlELO  STRENGTH 
INCREASE  OF  NEUTRON-EMdRITTLED 
PRESSURE  VESSEL  STEELS.* 

A0-700  233 

PRESSURE  VESSELS 

OASIC  ASPECTS  OF  CRACK  Gr0WTH 
A NO  FRACTURE,* 

AO-663  382 

NOTCH  OJCTlLITY  AND  TENSU.E 
PROPERTY  EVALUATION  OF  THE  P H - 2 A 

RfACTOR  pressure  vessel,* 

A 0 » 6 7 2  890 

reprint;  interpreting  the 
structural  significance  uf  time 
dependent  EMBRITTLEMENT  PHENOMENA 
TO  NUCLEAR  REACTOR  PRESSURE  vEsSEL 
INTEGRITY. 

Au- 7  9  fl  1 97 


STEEL 

THE  TENSILE  PROPERTIES  OF 
SELECTED  STEELS  FOR  USE  IN  NUCLEAR 
REACTOR  PRESSURE  VESSELS.* 

AD-661  R6U 

STRUCTURAL  PARTS 

IRRADIATION  EFFECTS  ON  REACTOR 
STRUCTURAL  MATERIALS.* 

AD-671  099 

•orifices 

STRESSES 

ANALYSIS  OF  A  CIRCULAR 

cylindrical  performated  shell,* 

AD-711  178 

•PHOTOELASTICITY 
CYLINDRICAL  BODIES 

PHOTOELASTIC  INVESTIGATION  OF 
STRESS  CONCENTRATIONS  IN  SPHERE- 

cylincer  transition  regions: 
including  a  comparison  of  results 

FROM  PHOTOELASTIC  AND  FINITE 
ELEMENT  ANALYSES.* 

AD-667  831 

PRESSURE  VESSELS 

PHOTOELASTIC  INVESTIGATION  OF 
STRESSES  IN  A  PENETRATED 
HEMISPHERE. 

AO-6  t  S  9  1  S 

photoelastic  studt  of  the 

STRESSES  NEAR  OPENINGS  IN  PRESSURE 
VESSELS. 

AO-6  I  7  890 

•PIPES 

WELDING 

COMMISSION  Xli  PRESSURE  VESSELS, 
BOILERS  AND  PIPE  LINES.* 

AD-636  36b 

•PLASMA  JETS 

HIGH-PRESSURE  RESEARCH 

ramjet  technology:  aeRothermal 

CAPABILITY  OF  HIGH-PRESSURE  PLASMA 
HEATERSI  HIGH-PRESSURE  AIR 
GENERATION, 

AD-602  018 


D"6 

UNCLASSIFtErt 


unclassified 


pla-pke 


•plasticity 

STRUCTURAL  PROPERTIES 

PLASTIC  ANALYSIS  ArO  PRESSURE-- 
VESSEL  Safety  I  • 

AO-725  as7 

•PLASTICS 

filament  wound  construction 

analysis  of  glass  reinforcEo 
PLASTICS  FOR  HYDROSPACt 
APPLICATIONS. 
ad-609  70S 

•POWER  REACTORS 
PRESSURE  VESSELS 

radiation  damage  surveillance  of 

PO-<EH  REACTOR  PRESSURE  VESSELS. 
AD-a29  881 

reprint:  cascade  arrangement  in 
SPHERICAL  VESSEL  DESIGN  FOR  NUCLEAR 
PO/VER  reactors. 

A  l>  -  6  9  0  919 

REPRINT!  ST  ELLS  FOR  COMMERCIAL 

po.iEr  reactor  pressure  vessels. 

ao-703  963 

Sm-IA  REACTOR  PRESSURE  VfsSEL 
SUkVEILLANCE!  IRRADIATION  OF 

foli.oa-on  capsule?  in  the  Sm-i 

REACTOR  .  • 

AO-717  618 

•PRES  SURE  VESSELS 
DESIGN 

ANALYTICAL  STUQY  FOR  A 
HYDRODYNAMIC  test  system. 

AD-HI9  356 

•PRESSURE  VESSELS 

CONTINUING  RESEaHC1-  On  Thf  STUDY 
OF  ThE  FFFECTS  Of  VHICKNtSS  nN  THE 
MECHANICAL  aNo  PHYSICAL  PROPERTIES 
OF  F JdER-RElNFoRCEO 

PLASTIC  LAMINATES  FOR  CREEP 
SUBMERSIBLE  EXTERNAL  PRESSURf 
VESSELS. 

AU-29S  52*1 

THE  STRENGTH  OEuRADATION  of 
filament  -UUnD  PRESSURE  VESSELS 
SUbJECTEu  TO  A  HISTORY  OF  LqaOING. 
AD-H03  122 

EVALUATION  UF  M  I  GH-bTRENCiTh  , 


LIGHTWEIGHT,  LAMINATED,  PRESSURE 
VESSELS  OF  LAP-JOINT  CONSTRUCTION. 
WELDING  ANO  METALLURGICAL 
EVALUATION,  FORMABILlTY  evaluation. 
MECHANICAL  PROPERTIES.  SURFACE 
PREPARATION/BONDING  evaluation,  lap 
shear  test,  design  and  test, 
tooling  and  manufacturing  results. 

AD-ROH  182 

THE  DEPENDENCE  OF  DYNAMIC 
STRENGTH  OF  CYLINDRICAL  PRESSURE 
VESSELS  ON  GEOMETRICAL  PARAMETERS. 

AD-M06  622 

SPHERICAL  PRESSURE  VESSELS 
FABRICATED  FROM  HIGH-STRENGTH  Hll 
STEEL  AND  LOWER  STRENGTH  AjSl  m3H0 
STEEL  WERE  HYDROSTATICALLY  TESTED 
TO  FAILURE  AT  VARIOUS  TEMPERATURES 
TO  DETERMINE  THE  FRACTURE 
TRANSITIONAL  BEHAVIOR  OF  THE 
MATERIALS. 

AD-907  932 

ACOUSTIC  PROPERTIES 

ACOUSTIC  CHARACTERISTICS  OF  A 
GLASS-FILAMENT-WOUNO  PRESSURE 
VESSEL.* 

AD-69B  282 

ANECHOIC  CHAMBERS 

EXPERIMENTAL  STRESS  ANALYSIS  OF 
A  ONE-SIXTH  SCALE  MOOEL  OF  AN 
ANECHOIC  PRESSURE  VESSEL • 

AD-612  872 

ARC  WELDING 

TRANSLATION  OF  RUSSIAN  RESEARCH: 
REPAIRING  THICK-WALLED  HJGH- 
PRESSURE  VESSELS  BY  ELECTRIC  ARC 
WELDING. 

AD-621  9  1  | 

BIBLIOGRAPHIES 

PRESSURE  VESSELS.  VOLUME  |,» 

AD-702  600 

BULKHEADS 

DEVELOPMENT  OF  END-CLOSURE 
SYSTEMS  FOR  UNDERSEA  CONCRETE 
PRESSURE  RESISTANT  CYLINDRICAL 
hulls  •  • 


0-7 

UnClASS  IF :En 


PLA -PRE 


UNCLASSIFIED 


A0-/17  217 

CASCADE  STRUCTURES 

CASCADE  ARRANGEMENT  IN  SPhERICAL 
PRESSURE  VESSEL  DESIGN  FOR  NUCLEAR 
P0-i£R  REACTORS. 

AO-611  S91 

reprint:  cascade  arrangement  in 

SPHERICAL  VESSEL  DESIGN  FOR  NUCLEAR 
POAER  REACTORS. 
ao-610  919 

CERAMIC  MATERIALS 

an  exploratory  study  of  the 

FEASIBILITY  OF  GLASS  aNP  CERaMIC 

pressure  vessels  FOR  NAVAL 
APPLICATIONS.* 

AO-611  8  7  5 

COMBUSTION  CHAMBERS 

OESIGN  OF  RESEARCH  APPARATUS  FOR 
CCNSTaNT-VOlUMl  C.0M8USTI0N 
PROCESSES. 

Au-611  7  8  2 

COMPOSITE  MATERIALS 

EXPERIMENTAL  INVESTIGATION  OF 
CLOSURES  AN 0  PENETRATIONS  FOR 
PRESSURE  VESSELS  OF  COMPOSITE 
CONSTRUCTION. 

A0-600  336 

ANALYSIS  OF  GLASS  REIiiFOrcEu 
PLASTICS  FOR  HI OROSPACE 
APPLICATIONS. 

AO>a09  70b 

COMPRESSIVE  PROPERTIES 

TENSILE  STRESSES  ON  THE  SURFACE 
OF  AN  ELLIPSOIDAL  CAVITY  IN 
COMPRESSIVE  LOADING  situations. 

All-613  552 

CORROSION-RESISTANT  alloys 
characterization  of  gta 

-ELOmFNTS  IN  lUN!-bCO*2CR"lMo 
STEEL.* 

A  u  -  7  1 6  111 

DEEP  SUBMERGENCE 

STRESSES  IN  SHAlLOi'  GLASS  DOMES 
■<  I  T H  CONSTRAINED  EoGES.* 


AD-638  138 
DESIGN 

PRACTICAL  CONSIDERATIONS  IN 

applying  laboratory  fracture  test 
criteria  to  the  fracture-safe 
design  of  pressure  vessels,* 
ad-126  13| 

DESIGN  method  FOR  DOUBLC-nALLEO 
external  pressure  vessels. 

ad-128  856 

design  of  pressure  VESSELS  FOR 
confining  explosives. 

ad-167  730 

pressure  vessel  concepts: 

EXPLORATORY  EVALUATION  OF  STACKED- 
RING  AND  SEGMENTlD-WALL  DESIGNS 
WITH  TIE-ROD  END-ClOSURE 
RESTRAINTS.* 

A0-70S  125 

ANALYSIS  OF  A  CIRCULAR 
CYLINDRICAL  PERFORATED  SHELLi* 
AD-7H  178 

DESIGN  OF  MULTI-REGION  PRESsUhE 
VESSELS  USING  MAXIMUM  SHEAR 
THEORY.* 

AD-718  970 

DIAPHRAMSIMECHANICS) 

reprint:  technique  for  forming 
PRESSURE  WINDOWS  FROM  THIN  METaL 
SHEETS. 

AD-628  877 

ELASTICITY 

REPRINT!  ELASTIC-PLASTIC 
ANALYSIS  OF  SOME  PRESSURE  VESSEL 
HEADS. 

AD-713  258 

ELECTRODEPOSITION 

PRELIMINARY  REPORT  ON 
FABRICATION  AND  TESTS  OF  AN 
ELECTRODEPOSITED  PRESSURE  BOTTLE,* 
AD-123  216 

EMBRITTLEMENT 

THE  INFLUENCE  OF  COMPOSITION  0N 
THE  FRACTURE  TOUGHNESS  OF 
COMMERCIAL  NUCLEAR  VESSEL  WELDS.* 
AD-70?  551 


\ 


D-8 

UnCLASS|FiEm 


UNCLASS  X  F  I  E 0 


PLA-PRE 


reprint:  interpreting  the 
structural  significance  op  Time 

DEPENDENT  EMBRITTLEMENT  PHENOMENA 
ID  NUCLEAR  REACTOR  PRESSURE  VESSEL 

integrity. 

A  0- 7  4  ft  1 4 7 

ENGINE  AIR  SYSTEMS  COMPONENTS 

ramjet  technology:  aeroTherkal 

CAPABILITY  OF  h  1 GH-PRF.SSURE  pLASMA 
HEATERS;  HIGH-PRESSURE  AIR 
GENERATION. 

AO-602  ORB 

FAILURE  (MECHANICS) 

STIJOY  OF  THE  EFFECTS  OF 
MECHANICAL  OaMAGE  ON  Tn£ 

PERFORMANCE  OF  FILAMENT" ft OU No  MOTOR 
CASES.* 

AD-420  V 77 

A  STUDY  OF  THE  BEHAVIOR  Of  SMALL 
PRESSURE  VESSELS  UNOER  8[AAUL 
STRESS  CONDITIONS  AN0  IN  THE 
PRESENCE  OF  SURFACE  CRACKS** 

AO-42&  729 

FATIGUE(MECHANICS) 

FaTIGuE  OF  THICN-WALLEOt  hIGH- 
PRtSSURE  CYLINUERS.* 

AD-716  032 

fatigue  crack  tolerance  In  THICK 
..aLLE'C  CYLINDERS.* 

Ad-717  301 

FILAMENT  AOUND  construction 

THE  EFFECT  OF  REPEATED  LOaOING 

on  filament  aounu  internal  pressure 

VESSELS i • 

M;-4  22  B  6  6 

RESEARCH  AMU  DEVELOPMENT  IN 
SUPPORT  OF  THE  POlARJS  pROg»aM. 

TASK  I.  INVESTIGATION  OF  FILaMLnT 
a  I N  0  I N  0  PATTERNS.. 

A  0  -  4  2  8  1  9  6 

Investigation  of  advanced  design 
concepts  FUR  DlEP  sUBMERSIBleS. 

A  d  -  4  5  B  251 

F  I  LAMENT-'.OoMO  EMERGENCY  aIH 
PRESSURE  storage  VESSELS  for  HiGH- 
PERFoSMA.iCE  AIRCRAFT, 
a  C>  -  o  0  0  215 


FIRE  SAFETY 

flammability  in  unusual 
ATMOSPHERES.  PART  I.  PRELIMINARY 
STUDIES  OF  MATERIALS  IN  HYPERBARIC 
ATMOSPHERES  CONTAINING  OAYgEn, 
NITROGEN,  AND/OR  HELIUM.* 

AD-644  556 

FLUID  FLOW 

LINEAR  ANALYSIS  OF  PRESSURE 
WAVES  IN  A  TANK. 

AD-412  933 

FRACTURE  (MECHANICS) 

REPRINT;  fracture  TOUGHNESS  and 
PRESSURE  VESSEL  PERFORMANCE. 

A0-61S  022 

FRACTUREIMECHANICS) 

mechanisms  of  metallic  failure: 
flaw  initiation  techniques  and 
measurements  in  thin-wall  pressure 
vessels.* 

ad-636  963 

basic  aspects  of  crack  growth 
and  fracture,* 

ad-663  882 

A  SURVEY  ON  FRACTURE  OF 
PRESSURIZED  vessels,* 

AO-697  764 

THE  EFFECTS  OF  THE  SURFACE  LAYER 
ON  PLASTIC  DEFORMATION  AND  CRACK 

propagation.* 

AO-721  292 

CRACK  TOLERATING  ABILITY  OF  A 
HIGH-STRENGTH  BIAXIALLY  STRESSED 

cylindrical  pressure  vessel 
CONTAINING  a  surface  crack,* 
ad-734  926 

FUEL  SYSTEMS 

DEVELOPMENT  OF  A  HERMETIC  SEALED 
NITROGEN  STORAGE  SYSTEM  FOR  THE 
TALOS  RIM-8E  FUEL  pressurization 
SYSTEM,* 

AD-63 1  443 

HIGH-PRESSURE  RESEARCH 

HIGH  PRESSURE  chamber  DESIGN.* 
AD-661  225 


D-9 

unclassified 


PLA-PRE 


Unclassified 


hyorostatjc  pressure 

reprint:  toroidal-type  shells 
FREE  OF  oENOINg  uNOER  UNIFORM 
NORMAL  pressure. 

Ad-644  751 

LABORATORY  equipment 

reprint:  pressure  chamber  for 
mICROELECTROPHYSIOuOGICAL 
TECHn I «UE  5  • 

Au-621  28 1 

APPARATUS  USED  for  the 
experimental  sruuY  of  the 

THERMODYNAMIC  PROPtRT  I  £S  OF  r.ASES 
AT  PRESSURES  of  UP  to  |U-|2 

kilObaRs  and  at  temperatures  up  to 

3.10GK — TmANSlAT  ION, 

AU-749  ASS 

LEAKAGE (FLUID  > 

SM-lA  VAPOR  CONTAINER  LEa<  TEST: 
3-b  AUGUST  l  971),  • 

AD-7tfl  026 

MANUFACTURING  methods 
DESIGN.  PERFORMANCE. 

FABRICATION,  AND  M*TE»UL 
CONSIDERATIONS  for  H I Gn»PRESsUR£ 
VESSELS. 

AD-603  69  R 

THE  EFFECT  OF  PROCESSING  ON 

plastic  strain  anisotropy  of  ti-6al- 
h  v , « 

AO-714  S62 

MARAGJNG  STEELS 

MANUFACTURE  A NO  HYOROTEST  OF 
THREE  20  INCH  OIamETER  «ARAG|NG 
STEEL  PRESSURE  VESSELS. 

At. -6  1 0  08  I 

material  forming 

METASTABlE  AUSTENITIC  FORMING  of 

high  strength  pressure  VESSelS » • 

AO-H38  009 
MATERI ALS 

KIGH-STRENGT‘1.  LIGHTWEIGHT 
LAMINATED  PRESSURE  VESSELS  of  cap- 
joint  construct  I  ON, 

At, -408  273 


solid  glass  and  CERAMIC  EaTERnAL 
PRESSURE  VESSELS!  MODEL  TESTS! 
STRENGTH-T0-WE1GHT  CHARACTERISTICS, 
AD-R28  90S 

PHYSICAL  AND  MECHANICAL 
PROPERTIES  OF  PRESSURE  VESSEL 
MATERIAL  FOR  APPLICATION  IN  A 
CRYOGENIC  ENVIRONMENT.* 

AD-443  851 

MECHANICAL  PROPERTIES 

NOTCH  DUCTILITY  AND  TENSILE 
PROPERTY  EVALUATION  OF  THE  PM-2A 

Reactor  pressure  vessel.* 
ad-672  890 

ELASTIC-PLASTIC  analysis  of 
PRESSURE  VESSEL  COMPONENTS  ,  • 

AD-682  482 

NON-DESTRUCTIVE  TESTING 

NONDESTRUCTIVE  TESTING  FOR 
PRESSURE  VESSELS.* 

AD-867  498 

VERIFICATION  TESTING  OF 
CONJUGATE  STRUCTURE,* 

AD-84?  476 

NUCLEAR  REACTORS 

THE  TENSILE  PROPERTIES  OF 
SELECTED  STEELS  FOR  USE  IN  NUCLEAR 

reactor  pressure  vessels.* 

AD-66H  460 

A  REASSESSMENT  OF  FRACTURE-sAKE 
OPERATING  CRITERIA  FOR  REACTOR 
VESSEL  STEELS  BASED  ON  CHARPY-V 
PERFORMANCE.* 

AD-711  845 

PENETRATION 

EXPERIMENTAL  INVESTIGATION  OF 
CLOSURES  AND  PENETRATIONS  FOR 
PRESSURE  VESSELS  OF  COMPOSITE 
CONSTRUCTION. 

AD-600  336 

PHOTOELASTICITY 

PHOTOELASTIC  ANALYSIS  OF 
OPENINGS  IN  SPHERICAL  ANO 
CYLINDRICAL  VESSELS  SUBJECTED  TO 
INTERNAL  PRESSURE.* 

AD-652  411 


D-  1  0 

UnClASSIFiEm 


unclassified 


pla-pre 


pressurization 

HEAT  transfer  CONSIDERATIONS  in 
a  PRESSURE  VESSEL  dElNG  CHARGED.* 
Afl-706  713 

PRESSURIZED  SKATER  REACTORS 

NEUTRON  SPECTKAu  CO'IS  1  DLr4 T  IONS 
AFFECTING  PROJECTED  ESTIMATES  OF 
RADIATION  EMBRITTLEMENT  OF  ThE  ARMY 
SN-lA  REACTOR  P.RcSSURE  VESSEL** 
Ad-69|  283 

SH-IA  PRESSURE  vessel  LIFeTIHE 

as  result  of  in-place  annealing.* 

AU-o99  336 

radiation  damage 

radiation  damage  surveillance  of 
PONER  reactor  PREsSURF  VESSELS. 
AO-629  881 

THE  EFFECTS  OF  COUPLING  NUCLEAR 
RADIATION  *  I TH  ST  A 1  I  C  ANU  CycLlC 
SERVICE  STRESSES  AnO  OF  PERjoDIC 
PROOF  TESTING  UN  PRESSURE  VESSEL 
MATERIAL  REHAVIuK.* 

All-t.69  6R6 

I  RR  AO  I  A I  1  ON  EFFtCTS  ON  HEaCTOR 

structural  materials.* 

AO-671  099 

NOTCH  ductility  PROPERTIES  OF  SM- 
IA  REACTOR  pressure  vessel 
FOLLO’A  I NQ  THE  IN-PLACE  ANNEALING 
operation.* 

Ao-67l  807 

The  EFFECT  OF  RESIDUAL  EIfMENTS 
ON  SSOF  IRRADIATION  RESPONSE  OF 
SILECTEO  PRESSURE  VESSEL  $TEfLS  AND 
i-ctUHENTS.* 

AO-oaO  602 

PROCEDURES  FOR  INTERPRETING  THE 
STRUCTURAL  IMPLICATIONS  OF 
MaOIaTIOn-OAHAGE  surveillance 
results  or  nuclear  pressure 

VESSELS.* 

AD-737  1VU 

REACTOR  MATERIALS 

USA  STU01ES  ON  IRRADIATION 

EFFECTS  TO  AQVamlFu  pressure  vessel 
materials.* 

A i) - p 8 9  U67 

OAMA ^-FUNCTION  analysis  oF 


NEUTRON  EHBRITTLEMENT  in  steel  at 
REACTOR  SERVICE  TEMPERATURES,* 
A0-79S  299 

REACTOR  SYSTEM  COMPONENTS 

IN-DEPTH  EMBRITTLEMENT  TO  A 
SIMULATED  PRESSURE  VESSEL  WALL  OF 
A302-B  STEEL. 

AD-606  696 

IN-REACTOR  STUDIES  OF  LOW  CYCLE 
FATIGUE  PROPERTIES  OF  A  NUCLEAR 
PRESSURE  VESSEL  STEEL. 

AD-606  773 

AVAILABILITY  OF  DATA  ON 
IRRADIATED  MATERIALS  AS  RELATED  TO 
DESIGN  REQUIREMENTS  FOR  nATEK 

cooled  reactor  pressure  vessels.* 

AO-663  879 

REINFORCING  MATERIALS 

BUCKLING  OF  A  CIRCULAR  ELASTIC 
RING  CONFINED  TO  A  UNIFORMLY 
CONTRACTING  CIRCULAR  BOUNDARY.* 
AD-716  862 

RELIABILITY 

DETERMINATION  OF  PROOF  TEST 
LEVEL  FOR  TEST-DEGKAOABLE 

components.* 

AD-720  576 
STANDARDS 

PLASTIC  ANALYSIS  AND  PRESSURE- 
VESSEL  SAFETY.* 

AD-725  897 

STEEL 

NEUTRON  EMBRITTLEMENT  OF  REACTOR 
PRESSURE  VESSEL  steels,* 

AD-923  526 

METALLURGICAL  ANALYSIS  OF 
FRACTURED  CLOSURE  PLATE  UF  THE  120- 

IN,  diaheter  haraging  steel 

PROTOTYPE  PRESSURE  VESSEL. 

AO-929  03| 

YANKEE  HEACTOR  PRESSURE  VESSEL 
SURVEILLANCE!  EVALUATION  OF 
SPECIMENS  EXPOSED  DURING  THE  SECOND 
CORE* 

AD-609  565 

FRACTURE  DEVELOPMENT  AND 


0-1  l 

UNCLASSIFIED 


PLA-PRE 


unclass i f  t  ed 


MATERIAL  PROPERTIES  [n  PVRC-pEnN 
state  pressure  vessel** 
ad-663  203 

reprint:  steels  for  commercial 
P 0 R £ R  REACTOR  PRESSURE  VESSELS, 

A 0 -  /  0 3  963 

ST  I f FENEO  CYLINDERS 

the  design  of  pressure  vessels 

for  VERY  high  PRtSSURE  OPERATION.* 
AIi-690  183 

STORAGE  TANKS 
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PLASTIC  ANALYSIS  AND  PRESSURE- 
VESSEL  safety. 

AD-72S  897 

•HOrFMAN,  0. 

•  •  • 

development  of  IMPROVED  BIAXIAL 

strength  in  titanium  alloy  rocket 

MOTOR  CASES  THROUGH  TEXTURE 
HARDENING. 

AD-851  958 

•HU.  L*  W. 

•  •  • 

CASCADE  ARRANGEMENT  IN  SPHERICAL 

PRESSURE  VESSEL  DESIGN  FOR  NUClEaR 

POWER  reactors. 

AD-6  1 H  591 

•  •  • 

CASCADE  ARRANGEMENT  IN  SPHERICAL 
VESSEL  DESIGN  FOR  NUCLEAR  POrEH 
REACTORS, 

AD-690  91’ 

•HUSSIAN,  MOAYYED  A, 

•  •  * 

A  COMPLIANCE  k  calibration  FOR  A 
PRESSURIZED  thick-wall  CYLINDER 
with  a  radial  crack, 
ad-708  868 

•INGRAHAM,  JOHN  M 

•  •  • 

TRANSITIONAL  behavior  of  high- 
strength  steel  pressure  vessels, 

AD-907  932 
•IRWIN,  6.  R, 

•  •  • 

BASIC  ASPECTS  OF  CRACK  GROWTH  AnD 
FRACTURE, 

AD-663  882 
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•JOHNSON,  GEORGE 
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JOH-KRE 


•  •  • 

Si. -14  VAPOR  CONTAINER  LEAK  TEST:  3- 
5  AUGUST  1970. 

AD-718  026 

•JOHNSON.  J.  E. 

•  •  « 

FLAMMABILITY  in  unusual 

atmospheres,  part  l.  preliminary 
STUDIES  OF  MATERIALS  IN  HYPERBARIC 
aTHOSPHFRES  containing  oxygen, 
nitrogen,  a-io/or  helium. 

AO-oRR  556 

•  KENDALL .  DAVJO  P. 

•  •  « 

TrlE  DESIGN  OF  PRESSURE  VESSELS  pOR 
VERY  HIGH  PRESSURE  OPERATION. 
AD-690  183 

•  KHOJASTEH-BAKHT  i  M. 

•  •  • 

ElASTIC-PLASTIC  analysis  of  some 
PRESSURE  VESSEL  HEADS. 

AU-7I3  258 

•KIERNAN,  THOMAS  J. 

•  •  • 

AN  experimental  investigation  of 
CLOSURES  AND  PENETRATIONS  FOR 
PRESSURE  VESSELS  OF  COMPOSITE 
CONSTRUCTION, 

A  0 - 6  0  U  336 

•  •  • 

A i,  EXPLORATURT  study  of  the 

FEASIBILITY  OF  GLASS  and  CLRaMIC 
PRESSURE  VESSELS  FOR  NAVAL 
APPLICATIONS. 

A0-6RI  675 

•KIES.  J.  A. 

*  •  • 

A  NAVf  ANALYSIS  OF  GLASS  reinforced 
PLASTICS  FOR  HTOSOSPACe 
APPLICATIONS, 

AO-609  708 

•  ♦  * 

TiNSILE  STRESSES  ON  ThE  SURFACE  OF 

an  ellipsoidal  cavity  in 
compressive  loaqing  SITUATIONS, 
ad-613  5S2 


•KIUSALAAS,  J. 

•  •  • 

TOROIDAL-TYPE  SHELLS  FREE  OF 
BENDING  UNDER  UNIFORM  NORMAL 
PRESSURE, 

AD-6MH  751 

•KLIER,  EUGENE  P. 

•  *  • 

THE  TENSILE  PROPERTIES  OF  SELECTED 
STEELS  FOR  USE  IN  NUCLEAR  REaCTOR 
PRESSURE  VESSELS. 

AD-66H  H60 

•KNIGHTON,  GEORGE  A. 

•  •  » 

SM-IA  PRESSURE  VESSEL  LIFETIME  AS 
RESULT  OF  IN-PLACE  ANNEALING. 
AO-699  330 

•KOHRN,  R.  C. 

•  •  • 

LINERS  FOR  HIGH  PRESSURE  AIK 
STORAGE  VESSELS. 

AD-632  093 

•KRAFFT,  J.  H. 

•  •  » 

BASIC  ASPECTS  OF  CRACK  GROWTH  AND 
FRACTURE, 

AO-663  882 

•  •  • 

IRRADIATION  EFFECTS  ON  REACTOR 
STRUCTURAL  MATERIALS, 

AD-707  336 

•KRAMER.  IRVIN  R. 

•  •  • 

THE  EFFECTS  OF  THE  SURFACE  LATER  ON 
PLASTIC  DEFORMATION  aNO  CRACK 
PROPAGATION. 

AO-721  292 

•KRENZKE,  MARTIN  A. 

•  •  • 

AN  EXPERIMENTAL  INVESTIGATION  OF 
CLOSURES  ANO  PENETRATIONS  FOR 
PRESSURE  VESSELS  OF  COMPOSITE 
CONSTRUCTION, 

AD-600  336 
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•KURAL,  MURAT 

♦  *  • 

FORMULAS  ano  methods  USED  IN  Thc 
analysis  OF  PRESSURE  VESSEUS, 
AO-703  8  3  M 

•KUSANO.  HAROLD  M. 

•  *  • 

IMPLOSIONS  IN  PRESSURE  VESSELS, 

experimf.ntal  results, 

AO-702  731 

•  LANGE ,  E.  A « 

•  •  • 

FKACTURE  DEVELOPMENT  aNQ  MATERIAL 
PROPERTIES  IN  PVRc-PEM'I  state 
PRESSURE  VESSEL. 

Ad-663  203 

•  LARSEN,  K , 

•  •  • 

Elastic-plastic  analysis  of  thic<- 

■-ALLEO  PRESSORE  VESSELS  « !  Th  ShARP 
DISCONTINUITIES, 

A 0 -  7  R 3  630 

•LASSELLE,  RALPH  R, 

•  •  • 

A  COMPLIANCE  K  CALIBRATION  FOR  « 
PRESSURIZED  THICK. hALL  cylinder 
a  I  Th  A  RAOUL  CRacN* 

AU-708  S68 

•  LEONARD.  ROaSR’T  G. 

•  •  • 

DEVELOPMENT  OF  END-CLOSURE  SYSTeMS 
FOR  UNDERSEA  CunCrETE  PRESSURE 
RESISTANT  CYLINDRICAL  MULLS, 

A  0 -  7  R  7  217 

•LEVEN,  M,  M. 

•  •  • 

OtTERnlHAT  ION  OF  STRESSES  AT  NON" 
RADIAL  OPENINGS  IN  SPHERICAL 
PRESSURE  VESSELS. 

A 0 - 6 3 fi  99*f 

•  •  • 

PnOT  OELAST  I C  ANALYSIS  OF  D  PE  N  l  N  r,  S 
IN  SPHERICAL  ANO  CYLINDRICAL 
VESSELS  SUBJECTED  TO  INTERNAL 
PRESSURE, 


AD-652  Hll 
•LEWIS,  R,  E. 

•  •  • 

DEVELOPMENT  OF  IMPROVED  BIAXIAL 

strength  in  titanium  alloy  rocket 

MOTOR  CASES  THROUGh  TEXTURE 
HARDENING. 

AD-851  958 

•LEYENAAR,  ANTONIO  R. 

•  •  * 

DESIGN  OF  MULTI-REGION  PRESSURE 

VESSELS  USING  MAXIMUM  SHEAR  THEORY, 
AD-718  970 

•LIND,  N.  C. 

•  •  • 

PHOTOELASTIC  STUDY  OF  THE  STRESSES 
NEAR  OPENINGS  IN  PRESSURE  VESSELS, 
AD-617  890 

•LOHACKY,  OLES 

•  •  • 

STRESS  ANALYSIS  OF  THIN 
ELASTOPLASTIC  SHELLS, 

A0-709  RR6 

•  »  • 

AN  EVALUATION  OF  FINITE  ELEMENT 
METHODS  FOR  THE  COMPUTATION  OF 
ELASTIC  STRESS  INTENSITY  FACTORS, 
A0-73S  87H 

•LOSS,  F«  Jt 

•  •  • 

AVAILABSLITT  of  DATA  on  IRRADIATEO 

materials  as  related  to  design 

REQUIREMENTS  FOR  WATER  COOLED 
reactor  pressure  vessels, 

AD-663  879 

•  •  • 

THE  EFFECTS  OF  COUPLING  NUCLEAR 

RADIATION  WITH  STATIC  AND  cyclic 
SERVICE  STRESSES  AND  OF  PERIODIC 
PROOF  TESTING  ON  PRESSURE  VESSEL 
MATERIAL  BEHAVIOR. 

AD-66H  6R6 

•  •  • 

A  REASSESSMENT  of  fracture-safe 
OPERATING  CRITERIA  FOR  REACTOR 
VESSEL  STEELS  BASED  ON  CHARPY-V 
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UnClASSIFiE-, 
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LUT-MIL 


PERFORMANCE* 
ao-71i  84b 

•  •  • 

ANALYSIS  OF  R  A  0  I  A  T ION -INDUCED 

£McsR  I  TTLEMENT  uR AO  1  ENTS  ON  FRACTURE 

character t st i C5  of  thick-walled 
PRESSURE  VESSEL  STEELS* 

AO-7 20  676 

•LUTSYUK-KHUDIN.  V?  A* 

•  •  « 

NE A'  iiEThOO  OF  PRODUCTION  OF  CLAO 

plate  rolled  PRODUCTS  FOR  PRESSURE 

VESSELS, 

AW-6MS  767 

•Lyons ,  john  Thomas,  m 

•  «  • 

MtAT  TRANSFER  COMSlOERATlONS  In  a 
PRESSURE  VESSEL  t)£  I NG  CHAROEo* 

AO- 7 QA  713 

•MACKENZIE,  A, 

•  •  • 

TmE  DEPENDENCE  of  DYNAMIC  STRENGTH 
OF  CYLINDRICAL  pressure  VESSfLS  ON 
geometrical  PARAMETERS. 

AD-406  622 

•  •  • 

DESIGN  of  phessure  VESSELS  for 
confining  explosives. 

AO-467  7 3U 
•MAHONEY.  J.  3. 

•  *  • 

ANALYSIS  OF  A  CIRCULAR  CYLINORJcAL 

perforhated  shell, 

ao-7 m  i7a 

•HARCAL.  PEORO  V. 

*  •  • 

ELASTIC-PLASTIC  ANALYSIS  OF 
PRESSURE  VESSEL  COMPONENTS. 

AC-682  4  8  2 

•HARK.  R. 

•  •  « 

photoelasiic  investigation  of 

STRESS  CONCENTRATIONS  IN  SPHfRE- 
CYlINOER  TRANSITION  REGIONS; 
INCLUDING  A  COMPARISON  OF  RESULTS 


FROM  PHOTOELASTK  AND  FINITE 
ELEMENT  ANALYSES. 

AD-667  834 

•MARKUS.  HAROLD 

♦  •  • 

fracture  toughness  and  pressure 
vessel  PERFORMANCE, 

AO-6  I S  U22 

•  MAYKUT .  A.  R. 

•  •  • 

DETERMINATION  OF  PROOF  TEST  LEVEL 
FOR  TEST-DEGRADABLE  COMPONENTS. 
AD-72U  576 

•MAYNOR.  HAL  W. 

•  •  • 

CRACK  TOLERATING  ABILITY  OF  A  HIGH- 
STRENGTH  8  I  AX l ALLY  STRESSED 
CYLINDRICAL  PRESSURE  VESSEL 
CONTAINING  A  SURFACE  CRACK. 

AD-734  926 

•  MAYNOR,  HAL  No  JR* 

•  •  • 

MECHANISMS  OF  METALLIC  FAILURE; 

FLA.Y  INITIATION  TECHNIQUES  AND 
MEASUREMENTS  IN  THIN-WALL  PRESSUkE 
VESSELS* 

AD-636  963 

•MCIVER,  R.  W. 

•  •  • 

STRESS  ANALYSIS  OF  A  4-INCH 

DIAMETER  PRESSURE  VESSEL  DURING  A 
151  BIAXIAL  BURST  TEST, 

AO-636  925 

•  HCKAY ,  J*  R. 

•  •  • 

WINDOWS  FOR  EXTERNAL  OR  INTERNAL 

HYDROSTATIC  PRESSURE  VESSELS.  PART 
VII.  EFFECT  OF  TEMPERATURE  AND 
FLANGE  CONFIGURATIONS  ON  CRITICAL 
PRESSURE  OF  VO-DEGREE  CONICAL 
ACRYLIC  ttlNOOrfS  UNDER  SHORT-TERM 
LOADING. 

AD-746  583 

•HILLS.  E.  J. 
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MOO-pEL 
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•  •  • 

DESIGN,  PERFORMANCE,  FABRICATION. 

AmJ  MATERIAL  CONSIDERATIONS  for 

hiOH-PKEssuRE  vessels, 

AO-603  699 
•MOOOY,  A,  A, 

•  •  • 

V'IHOO.iS  FOR  EXTERNAL  OR  INTERNAL 

HYDROSTATIC  PRESSURE  VESSELS.  PART 
V.  CONICAL  ACRYLIC  WINDOWS  uNOER 
long-term  PRESSURE  APPLICATION  of 
10.000  PS  I. 

AO- 7  1  8  B|2 

•MOONEY,  C.  H.  ,  JR 

•  •  * 

PRELIMINARY  REPORT  On  FAP.RICATIoN 
AND  TESTS  OF  AN  ElECTsOOEPOSiTEO 
PRESSURE  POTTLE, 

AO- 4  23  214 

•MORKEN,  PAUL  G. 

•  •  • 

DEVELOPMENT  OF  ENu-CLOSURE  SYSTEMS 
FOR  UNOERSEA  CUNCRtTE  PRESSURE 
RESISTANT  CYLINDRICAL  HULLS, 

A0-/47  217 

•HULVtLLE,  D.  R. 

•  •  • 

tensile  stresses  on  the  sJrface  of 
an  ellipsoioal  cavity  in 

COMPRESSIVE  LOADING  SITUATIONS, 
AD-613  S52 

•HURTHY,  M,  V.  V, 

•  •  • 

TOROIDAL-TYPE  shells  free  ok 
HEADING  UNOER  UNIFORM  NORMAL 
PRESSURE. 

AO-644  751 

•  NIEOERSTAOT,  G», 

•  •  • 

BtRECHNuNG  ober I RD I SchER 
FEUESSIGAEITSLAGERTANXS 
(CALCULATION  REGARDING  ABOVE  GROUND 
lnuio  STORAGE  TANAS)  , 

AO-725  796 


•NIKITIN,  D •  G. 

•  t  • 

REPAIRING  THICK-WALLED  HIGH- 

PRESSURE  VESSELS  BY  ELECTRIC  ARC 
WELDING, 

AD-621  911 

•NISHIDA,  KANEHIRO 

•  •  • 

THE  STRUCTURAL  BEHAVIOR  OF  GLASS 
PRESSURE  HULLS. 

AD-746  B7B 

•OGLESBY,  JOHN  0, 

•  •  » 

AN  EVALUATION  OF  FINITE  ELEMENT 
METHODS  FOR  THE  COMPUTATION  OF 

elastic  stress  intensity  factors, 

AD-73S  874 

•OUTWATER,  JOHN  0, 

'  •  •  • 

ON  THE  STRENGTH  DEGRADATION  OF 

FILAMENT  WOUND  PRESSURE  VESSELS 
SUBJECTED  TO  A  HISTORY  OF  LOADING, 
AD-403  122 

•  •  • 

The  EFFECT  OF  REPEATED  L0A01NG  ON 

filament  wound  Internal  pressure 
vessels, 

AD-42*  866 
•PARIS,  P»  C, 

•  •  • 

BASIC  ASPECTS  OF  CRACK  GROWTH  AND 

fracture, 

AD-663  882 
•PARKS,  V.  J, 

•  *  • 

DISTRIBUTION  OF  STRESSES  IN  A 

PRESSURUEO  HOLLOW  CYLINDER  1 T H  A 
CIRCULAR  HOLE, 

AO-637  013 

•PELLINI,  A.  S, 

•  ♦  • 

PRACTICAL  CONSIDERATIONS  IN 

APPLYING  LABORATORY  FRACTURE  T£ST 
CRITERIA  TO  THE  FRACTURE-SAFE 
DESIGN  OF  PRESSURE  VESSELS, 
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AO-426  431 

•  PETR  I  SKO  t  EO>YlN  M. 

•  •  « 

NuNOESTRUCT!  Vt  ’EST  l  Ml?  FOR  PRESSURE 
VESSELS. 

AD-367  498 

>'  •  • 

STRESS  ANALYSIS/MEASUREMF.NT 

TECHNIQUES  FOR  PRESSURE  VESSELS. 
4(1-873  1  30 

•PICKETT.  A.  3. 

•  •  • 

experimental  stress  analysis  of  a 

0'iE-SUTh  SCALE  HOUSL  UF  AN 
A'lECMOIC  pressure  vessel. 
ad-612  d72 

♦PLOTNIKOV.  M.  A* 

•  •  • 

APPARATUS  used  for  the  EXPERIMENTAL 
SIUOY  of  THE  TMEHM’JOYNaM  I  c 
PROPERTIES  OF  OASES  at  PRESSURES  of 
UP  TO  10-U  KIL08ARS  ANO  AT 
TEMPERATURES  UP  TO  3000K. 

AO-749  6S3 

•POPOV,  E.  p. 

•  •  • 

elastic-plastic  analysis  of  sohp 

PRESSURE  VESSEL  MFAOS, 
au-713  268 

•POPOV,  P. 

•  ♦  • 

elastic-plastic  analysis  of  thick- 
.valled  pressure  vessels  aith  sharp 
discontinuities, 

AO- 743  630 

•POTAPOVS,  ULOIS 

•  •  ♦ 

IRRADIATION  EFFECTS  On  REACTOR 
STRUCTURAL  MATERIALS. 

AO-671  U94 

•  •  • 

NOTCH  OUCTIlITY  PROPERTIES  of  5m-1A 
REACTOR  PRESSUnE  VESSEL  FOLLOWING 
THE  IN-PlACE  ANNEALING  operation. 
AO-671  807 


•  •  • 

THE  EFFECT  OF  RESIDUAL  ELEMENTS  On 
SSQF  IRRADIATION  RESPONSE  OF 
SELECTED  PRESSURE  VESSEL  STEELS  ANo 
WELDMENTS. 

AD-690  602 

•  PRANDONI  ,  JOSEPH  F. 

•  •  • 

ACOUSTIC  CHARACTERISTICS  OF  A  GlASS- 
FILAMENT-WOUND  PRESSURE  VESSEL. 
AD-698  282 

•PREPOST,  R. 

•  *  • 

TECHNIQUE  FOR  FORHlNG  PRESSURE 

WINDOWS  FROM  THIN  METAL  SHEETS. 
AD-628  877 

•PROCTOR  i  JAMES  F. 

»  •  e 

STRESSES  IN  SHALLOW  GLASS  DOMES 
WITH  CONSTRAINED  EDGES. 

4D-638  138 

•PUZAK,  P.  P, 

•  •  • 

PRACTICAL  CONSIDERATIONS  IN 

APPLYING  LABORATORY  fracture  TEST 
CRITERIA  TO  THE  FRAC TURE-SaTE 
DESIGN  OF  PRESSURE  VESSELS , 

AD-426  431 

•  •  • 

ANALYSIS  OF  RADIATION-INDUCED 

embrittlement  gradients  ON  fracture 
characteristics  of  thick-walled 

PRESSURE  VESSEL  STEELS. 

AD-72U  676 

•RATHER.  J.H, 

•  •  * 

MET  AST ABLE  AUSTENITIC  FORMING  OF 
HIGH  STRENGTH  PRESSURE.  VESSELS. 
AD-402  636 

•  *  • 

METASTA8LE  AUSTENITIC  FORMING  OF 
HIGH  STRENGTH  PRESSURE  VESSELS. 
*0-438  009 

•RAYMOND,  LOUIS 
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•  •  * 


REt-S&R 


UNCLASSIFIED 


TnE  effect  of  processing  on  plastic 

STRAIN  ANISOTROPY  OF  T  l  -6AL-H V  , 

A  0  -  7  1  H  S6Z 

•REINER,  ALBERT  N. 

•  •  • 

THE  ROLE  OF  FRACTURE  TOUGnNESS  ANU 
RESIDUAL  STRESSES  IN  TmE  FATjGUE 

a  NO  fracture  behavior  of  large.' 
thica-ualleo  pressure  vessels, 

AO-713  G  1  9 
•  RUNG  i  R • 

•  •  • 

ANALYSIS  of  A  circular  CYLINDRICAL 

perforated  shell, 

AU-716  178 
•SAUNOERS,  R.D 

•  ♦  • 

STUOY  OF  The  effects  OF  ThICKN^sS 

UN  THE  PROPERTIES  uF  LAHINATeO  for 
UNDERWATER  PRESSURE  VESSELS, 

Au-298  H2R 

•SCANLON,  RAYMOND  0, 

•  •  • 

A  COMPLIANCE  k  calibration  FOR  A 
PRESSUHI2E0  THICK-iiALL  CYLINDER 
MTH  a  radial  CR AC a  « 

AO-708  363 

•SCHM10T,  A.  R. 

•  •  « 

EXPERIMENTAL  SYREsS  ANALYSIS  OF  A 
UNt-SlATrl  SCALE  MOuEL  OF  AN 
aNECHOIc  PRESSURE  VESSEL, 

AD-612  872 

•SCHUTZLER,  J,  C». 

*  *  • 

Cascade  ARRANGEMENT  IK  SPiiCH  I  c  A|. 

PRESSURE  VESSEL  OESIGN  FOR  NUCLEAR 
PO'iER  REACTORS, 

40-6  I R  59 1 

•  •  • 

CASCADE  ARRANGEMENT  in  spherical 
VESSEL  DESIGN  FOR  n’JCLEaR  POaER 
rtF.ACTORS, 

A0-69Q  919 


•SCHWARTZ,  f , 

•  •  • 

DESIGN  OF  PRESSURE  VESSELS  FOR 
CONFINING  EXPLOSIVES. 

AD-H67  730 

•SEIBERT,  WILLARD  J. 

•  *  • 

ON  THE  STRENGTH  DEGRADATION  OF 

FILAMENT  WOUND  PRESSURE  VESSELS 
SUBJECTED  TO  A  HISTORY  OF  LOADING, 
A0-R03  122 

•SEIGEL,  ARNOLD  E, 

•  •  • 

REVERSE  YIELDING  OF  A  FULLY 

AUTOFRETTAGEO  TUBE  OF  LARGE  rtALL 
RATIO, 

AD-H2S  162 

•  •  • 

HIGH  PRESSUHE  CHAMBER  DESIGN, 

AD-661  22S 

•SEMPLE,  CHARLES  W 

•  •  • 

ANALYTICAL  STUDY  FOR  A  HYDRODYNAMIC 
TEST  SYSTEM, 

AD-H1V  3S6 

•SERPAN,  C,  Z,,  JR 

•  •  • 

IN-DEPTH  EMBRITTLEMENT  TO  A 

SIMULATED  PRESSURE  VESSEL  WALL  OF 
A302-B  STEEL, 

AD-606  b<n 

•  •  » 

RADIATION  DAMAGE  SURVEILLANCE  OF 
POWER  REACTOR  PRESSURE  VESSElS. 
A0-62 Y  881 

•  •  • 

NEUTRON  SPECTRAL  CONSIDERATIONS 

AFFECTING  PROJECTED  ESTIMATES  OF 
RADIATION  EHBRITTLEMENT  OF  THE  ARMY 
SH-IA  REACTOR  PRESSURE  VESSEL, 
AD-6‘0  283 

•  •  • 

irradiation  effects  on  reactor 
structural  materials, 

ad-707  33o 

•  •  * 

irradiation  effects  on  reactor 
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SER-SMl 


structural  materials. 

A.j-711  32 1 

•  •  4 

A  REASSESSMENT  OF  FRaCTURE-SaFe 
operating  CRITERIA  for  REaCToR 
vessel  STEELS  OASF0  On  CHArtpy-V 
PERFORMANCE. 

AO-711  8NS 

•  4  4 

analysis  of  paoiatioh-inouceo 

F.MJRtTTLEMEMT  GRADIENTS  ON  FRACTURE 
CHARACTERISTICS  OF  THICK-AALlGO 
PRESSURE  VESSEL  STEELS* 

AO-720  676 

•  •  * 

PROCEDURES  for  INTeftpRexi^G  THE 
STRUCTURAL  IMPLICATIONS  of 
RAOIaTION-DAHASE  SERVE  ILLANch 
results  on  nuclear  pressure 

VESSELS. 

AI.-737  1  90 

4SERPAN.  C.  Z.,  JR. 

•  •  * 

YaNaF.E  REACTOR  PRESSURE  VESSEL 
SURVEILLANCE!  EVALUATION  Of 
SPECIMENS  EXPOSED  JJrIhG  the  SECOND 
CORE. 

AO-609  S6b 

•  4  4 

IRRADIATION  EFFECTS  OH  REACTOR 
STRUCTURAL  MATERIALS, 

Au-67  1  09  R 

4SERPAN.  CHARLES  Z.,  JR 

•  4  4 

NOTCH  OUC  T I L  t  T Y  PROPERTIES  OF  Sh-IA 

reactor  pressure  vessel  following 

THE  IN-PLACE  A.NNEal'NG  OPERATION. 
AO-671  807 

*44 

notch  ductility  and  tensile 

property  EVALUATION  OF  THE  Pm-2 a 
REACTOR  PRESSURE  VESSEL. 

AO-672  89a 

•  4  4 

ANALYSIS  of  NEJTROfl-EMSRI  TTlEMEnT 

AND  FLUX-DENSITY  CONSiOERATjoNS  OF 

T-lE  ARMY  SH-l  reactor  pressure 
vessel, 

ao-709  89a 


•  *  • 

SM-IA  REACTOR  PRESSURE  VESSEL 
SURVEILLANCES  IRRADIATION  OF 
FOLLOW-On  CAPSULES  IN  THE  SH-l 
REACTOR, 

AO-717  618 

4*4 

DAMAGE-FUNCTION  ANALYSIS  OF  NEUTRON 
EMBRITTLEMENT  IN  STEEL  AT  REaOOK 
SERVICE  TEMPERATURES. 

AD-79&  299 

•shahjni AN,  p. 

•  *  4 

irradiation  effects  on  reactor 
STRUCTURAL  MATERIALS. 

AD-799  991 

•SHARIFI,  P. 

4  4? 

ELASTIC-PLASTIC  ANALYSIS  OF  SOME 
PRESSURE  VESSEL  HEADS, 

AD-713  2S8 

•SIMON*  ROBERT  At 

•  4  * 

properties  of  graphite  fiber 

COHPOS I T  —  S  AT  CRYOGENIC 
TEMPERATURES. 

AD-796  885 

•SMIDTi  Ft  Att  JR 

4  4  4 

IRRADIATION  EFFECTS  ON  REACTOR 
STRUCTURAL  MATERIALS. 

A0-7H  321 

4  4* 

irradiation  effects  on  reactor 
STRUCTURAL  MATERIALS. 

AD-799  991 

•SHITHt  HERSCHEL  L. 

•  •  4 

CHARACTERIZATION  OF  GTA  AELUHeNTS 
IN  IONI-8CO-2CR-1MO  STEEL. 

AD-796  111 

•SHITHt  Kt  W, 

4  •  « 

RESEARCH  AND  OEVELOPHENT  in  support 
OF  THE  POLARIS  PKOGRaH.  TASK  l, 
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unclassified 


SM  I -ST A 


UNCLASSIFIED 


I 


investigation  of  pjlament  winding 
PATTERNS. 

AO-4  25  1 96 

•SMITH,  R,L 

•  •  • 

STUDY  OF  THE  EFFECTS  OF  THICKNESS 

ON  ThE  PROPERTIES  OF  LAMINATED  FOR 
UNQERWATr.R  PRESSURE  VESSELS, 

AD-29S  4  24 

•SPRAGUE.  J.  A, 

•  •  • 

IRRADIATION  EFFECTS  Oh  REACTOR 
STRUCTURAL  MATERJAuS. 

AO-744  941 

•STACHJW,  J.  D, 

•  •  • 

SOLID  GLASS  ANO  CLRAmIC  EXTERHAi.- 
PRESSURE  VESSELS. 

AO-128  SOS 

•  •  • 

T..E  CONVERSION  OF  1 6- INCH 

projectiles  to  pressure  vessels. 

All-625  V50 

♦  •  • 

AlNOOwS  FOR  EXTERNAL  OF  INTERNAL 

HYDROSTATIC  PRESSURE  VESSELS.  PART 

I.  CONICAL  ACRYLIC  A'INOO'WS  uNOER 
SHORT-TERM  PRESSURE  APPLICATION, 

40-644  88  2 

•  •  • 

WIHOO..S  FOR  EXTERNAL  OR  INTERNAL 

HYDROSTATIC  PRESSURE  VESSELS,  PART 

II.  FLAT  ACRYLIC  VINOO.IS  UNDER 
SHORT-TERM  PRESSURE  APPLICATION, 

A0-6S2  343 

•  «  • 

v.  1  NOOifS  FOR  EXTERNAL  UR  INTERNAL 

HYDROSTATIC  PRESSURE  ViSSELs.  PART 

III.  CRITICAL  PRESSURE  OF  ACRYLIC 
SPHERICAL  SHELL  »INOOAi  UNOEr  SHORT¬ 
TERM  PRESSURE  APPLICATIONS. 

AO-68V  789 

•  ♦  « 

WINDOWS  FOR  EXTERNAL  UR  INTERNAL 

riYuRoSTATIC  PRESSURE  VESSELS,  PART 

IV.  CONICAL  ACRYLIC  i  INOO'RS  UNDER 

long-terh  pressure  application  at 

20.000  PS1. 


AO-697  272 

•  •  • 

pressure  vessel  concepts: 

EXPLORATORY  EVALUATION  OF  STaCKEd- 
RING  AND  SEGMENTED-WALL  DESIGNS 
WITH  TIE-ROD  END-CLOSURE 
RESTRAINTS, 

AD-705  1 2b 

•  •  • 

DEVELOPMENT  OF  A  SPHERICAL  ACRYLIC 
PLASTIC  PRESSURE  HULL  FOR 
HYDROSPACE  APPLICATION. 

AD-707  363 

•  •  • 

WINDOWS  FOR  EXTERNAL  OR  INTERNAL 

HYDROSTATIC  PRESSURE  VESSELS.  PAkT 

V.  CONICAL  ACRYLIC  WINDOWS  UNOER 
LONG-TERH  PRESSURE  APPLICATION  OF 
10,000  PSI, 

AO-710  812 

•  •  • 

WINDOWS  FOR  EXTERNAL  OR  INTERNAL 

HYDROSTATIC  PRESSURE  VESSELS.  PART 

VI.  CONICAL  ACRYLIC  WINDOWS  UNDER 
LONG-TERH  PRESSURE  APPLICATION  AT 
5,000  PSE. 

AO-736  594 

•  •  • 

WINDOWS  FOR  EXTERNAL  OR  INTERNAL 

H YDROST AT  I C  PRESSURE  VESSELS.  PART 

VII.  EFFECT  OF  TEMPERATURE  AND 
FLANGE  CONFIGURATIONS  ON  CRITICAL 
PRESSURE  OF  VO-DEGREE  CONICAL 
ACRYLIC  WINDOWS  UNOER  SHORT-TERH 
LOADING. 

AD-748  583 

•  *  • 

ACRYLIC  PLASTIC  HEMISPHERICAL 

SHELLS  FOR  NUC  UNDERSEA  ELEVATOR. 
A0-7HV  029 

•STACK.  THOMAS  E. 

•  *  • 

DESIGN  of  MULTI-REGION  pressure 

VESSELS  USING  maxihum  SHEAR  THEORY, 
AO-7  1 8  970 

•STARR.  G.  L. 

•  •  • 

PLASMA  ARC  WELDING  PROCESS 

DEVELOPMENT  PROGKAM,  VOLUME  I, 
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unclassified 


UNCLASSIFIED 


STE-STE 


AU-855  S20 

•STEEL.  L.  E. 

•  •  • 

IkRADIaTION  effects  on  reactor 
structural  materials. 

ao-799  9 9 1 

•  •  • 

interpreting  the  structural 

SIGNIFICANCE  OF  TIME  DE°ENDEwT 
l'!8R  I  ttlement  Phenomena  to  NUCLEAR 
reactor  pressure  VESSEL  INTEGRITY, 

AD-7R8  197 
•STEELE,  D.  E. 

•  •  • 

Iu-REACTOR  STUDIES  of  L0>'  CYCLE 
fatigue  properties  of  A  NUCLEAR 
pressure  vessel  steel. 

AI)-o06  773 
•STEELE,  I.  E. 

•  •  • 

radiation  damage  survc.illance  Or 

PO'VER  REACTOR  PRESSURE  VESSElS. 

AU “62  9  83  1 

•STEELE,  L.  E • 

•  •  • 

NEUTRON  EMBRITTLEMENT  OF  REACTOR 
PRESSURE  vessel  STEELS, 

AO-923  526 

•  •  « 

l«-QEPTH  EMBRITTLEMENT  to  a 

SIMULATED  PRESSURE  VESSEL  9 A l l  of 
A302-3  STEEL, 

Au-o06  6 9 A 

•  •  • 

YaNk.EE  REACTOR  PRESSURE  VESSEL 
SURVEILLANCE;  EVALUATION  Of 
SPECIMENS  EXPOSED  DURING  THE  SECOND 
CORE, 

ao-609  BAS 

•  *  » 

NF.UTRON  SPECTRAL  CONSIDERATIONS 

AFFECTING  PROJECTED  ESTIMATES  of 
RADIATION  EMBRITTLEMENT  OF  ThE  ARMY 
SM-1A  REACTOR  PRESSURE  VESSEL* 
AO-691  283 

•  •  • 

ipraoiation  effects  on  reactor 


STRUCTURAL  MaTF-RIALS. 

AO-671  099 

•  •  • 

STEELS  FOR  COMMERCIAL  NUCLEAR  POWER 
REACTOR  PRESSURE  VESSELS, 

AD-703  963 

*  •  • 

IRRADIATION  EFFECTS  ON  REACTOR 
STRUCTURAL  MATERIALS. 

AD-707  336 

•  *  • 

STRUCTURE  AND  COMPOSITION  EFFECTS 
ON  IRRADIATION  SENSITIVITY  OF 
PRESSURE  VESSEL  STEELS, 

AD-72S  963 

•  •  • 

procedures  for  interpreting  the 

STRUCTURAL  IMPLICATIONS  OF 

radiation-damage  surveillance 

RESULTS  ON  NUCLEAR  PRESSURE 
VESSELS. 

AD-737  190 

•STEELE,  L,  W . 

•  •  • 

IRRADIATION  EFFECTS  ON  REACTOR 
STRUCTURAL  MATERIALS. 

AD-711  321 

•STEELE,  LENDELL  E. 

•  •  • 

THE  TENSILE  PROPERTIES  OF  SELECTED 
STEELS  FOR  USE  IN  NUCLEAR  REACTOR 
PRESSURE  VESSELS. 

AD-469  960 

•  ♦  • 

USA  STUDIES  ON  IRRADIATION  EFFECTS 
TO  ADVANCED  PRESSURE  VESSEL 
MATERIALS. 

AD-689  067 

•  •  • 

THE  INFLUENCE  OF  COMPOSITION  ON  THE 
FRACTURE  TOUGHNESS  OF  COMMERCIAL 
NUCLEAR  VESSEL  WELDS. 

AD-709  559 

•  •  • 

MAJOR  FACTORS  AFFECTING  NEUTRON 
IRRADIATION  EMBRITTLEMENT  of 
PRESSURE-VELLEL  STEELS  AND 
WCLDMENTS. 

AD-720  678 
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UnCLASSIF iEm 


STE-.VAL 


UNCLASSIFIED 


•  STERNE i  R.  H  •  i  JR 

•  •  • 

STEELS  FOR  COMMERCIAL  NUCLEAR  PqW£R 
REACTOR  PRESSURE  VESSELS, 

AU-70J  V4J 

•STONESIFER,  FREO  R, 

•  •  • 

CHARACTERIZATION  OF  GT  A  ,'ELDMEntS 
IN  10NI-8CO-2CR-1MO  STEEL. 

Au-796  Ml 

•TAKAHA5HI,  S.  Kt 

•  •  • 

PnOTOELASTJC  INVESTIGATION  of 

STRESS  CONCENTRATIONS  in  RPHfRE- 
CTLJNDER  TRANSITION  REGIONS; 
INCLUDING  A  COMPARISON  OF  RESULTS 
FROM  PHOTOELASTIC  AND  FINITE 
ELEMENT  ANALYSES. 

AO-647  83S 

•TAYLOR.  C.  E. 

•  •  • 

PHOTOELASTIC  STUDY  OF  THE  STRESSES 
HEAR  OPENINGS  IN  PRESSURE  VESSELS, 
Au-617  890 

•THOMPSON,  C.  OALE 

•  ♦  • 

VERIFICATION  TESTING  OF  CONJUGATE 
STRUCTURE. 

AO-849  974 

•THROOP,  JOSEPH  F, 

•  •  • 

TnE  ROLE  OF  FRACTURE  TOUGHNESS  *N0 
RESIDUAL  STRESSES  IN  TnE  FATIGUE 
A\'D  FRACTURE  BEHAVIOR  of  large 
THICK-AALLEO  pressure  VESSELS. 

AO-713  519 

•  •  ♦ 

FATIGUE  CRACK  TOLERANCE  IN  THICK 
hALLEO  cylinders. 

AD-717  301 

•TONN.  G.  H. 

•  •  • 

RESEARCH  AND  DEVELOPMENT  IN  SOppO^T 
OF  THE  POLARIS  PROuRAP.  TASK  I. 
INVEST  l  GAT  I  ON.  UF  FILAMENT  'ijNOING 


PATTERNS. 

A0-M2S  194 

•TOTTEN,  J.  K« 

•  •  • 

RAMJET  TECHNOLOGY  PROGRAM,  1943, 
SECTION  XI V.  AEROTHERMAL 
CAPABILITY  OF  PLASMA  HEATERS. 
SECTION  XV.  HIGh  PRESSURE  AIR 
GENERATION, 

AD-402  0H8 

♦TSUI,  E.  Y. 

•  •  • 

optimum  Thickness  transitions  for 
cylindrical  pressure  vessels  with 
hemispherical  heads. 

ad-457  080 
•TSUI.  E.  Y.  W. 

•  •  • 

DEVELOPMENT  op  IMPROVED  BIAXIAL 

STRENGTH  IN  TITANIUM  ALLOY  ROCKET 
MOTOR  CASES  THROUGH  TEXTURE 
HARDENING, 

AD-85 l  958  < 

•UHLlGi  E,  C. 

•  •  • 

LINERS  FOR  HIGH  PRESSURE  AIR 
STORAGE  VESSELS. 

AD-432  092 

•UNDERWOOD,  JOHN  H. 

•  •  • 

A  COMPLIANCE  K  CALIoRATION  for  A 

PRESSURIZED  thick-aall  cylinder 

WITH  A  RADIAL  CRACK. 

AD-700  868 

•  •  • 

STRESS  INTENSITY  FACTORS  FOR 

INTERNALLY  PRESSURIZED  THICK-WALL 

cylinders. 

AD-72H  41 1 

•WALDROP,  RICHARD  S, 

•  •  * 

CRACK  TOLERATING  ABILITY  OF  A  HIGH- 
STRENGTH  8  I  AX  I  ALLY  STRESSED 
CYLINDRICAL  PRESSURE  VESSEL 
CONTAINING  A  SURFACE  CRACK. 
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UNCLASSIFIED 


uncuss  in  ed 


WAT-ZIC 


AO-734  926 
•WATSON t  H,  E. 

•  •  • 

YANKEE  REACTOR  PRESSURE  VESSEL 

surveillance;  evaluation  of 

SPECIMENS  EXPOSED  DURING  THF.  SECOND 
CORE. 

40-609  S6S 

•  •  • 

IRRAOIATI ON  EFFECTS  ON  REACTOR 
STRUCTURAL  materials. 

AD-744  941 

•  •  • 

interpreting  the  structural 

SIGNIFICANCE  of  TIME  DEPENDENT 

embrittlement  phenomena  to  nuclear 

REACTOR  PRESSURE  VESSEL  INTEGRITY, 
40-/48  147 

•WELLS.  A.  A. 

•  •  « 

BASIC  ASPECTS  OF  CRACA  GROWTH  AnO 
FRACTURE. 

AO-*63  8«2 

•WILSON,  FRANK 

•  •  • 

FUA'IENT-"0UND  pressure  vessels. 

4U-60Q  215 

•WITZELL.  w.  t « 

•  •  • 

PHYSICAL  and  MECHANICAL  PROPERTIES 
OF  PRESSURE  VESSEL  MATERIAL  fOR 
APPLICATION  IN  A  CRYOGENIC 
ENVIRONMENT. 

AO" 4 4 3  85 1 

•WOOOS,  F.  J. 

•  •  • 

flammability  in  unusual 

ATMOSPHERES.  part  I.  preliminary 
studies  of  MATERIALS  in  HYPERBARIC 
ATMOSPHERES  CONTAINING  OXYG£n» 
nitrogen,  ano/or  helium. 

AD-644  556 
•YANG,  C»  T. 

*  •  • 

physical  ano  mechanical  oaopekties 


OF  FSESSURE  VESSEL  MATERIAL  FOR 

application  in  a  cryogenic 
environment. 

AD-443  651 
•YOUNG  t  A.  MARK 

•  *  • 

ACOUSTIC  CHARACTERISTICS  OF  A  GLASS- 

filament-wound  pressure  vessel. 

AD-69B  282 
•ZICKELi  J. 

•  •  • 

RESEARCH  AND  DEVELOPMENT  IN  SUPPORT 
OF  THE  POLARIS  PROGRAM.  TASK  I, 
INVESTIGATION  OF  filament  winding 
PATTERNS. 

AD-42S  196 
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UNCLASSIFIED 


